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Picture Report 
of what 1006 Registrants 
and Guests saw at the 
Gas Turbine 
Power Division, ASME, 


Houston Conference 
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Shown in full “flight” above the water (top picture) and cruising (lower picture) is the Army's “Flying Duck.” Hydrofoil craft have potential application 
on short passenger and freight runs —also offer military possibilities in anti-submarine patrol, air-sea rescue, and as a mobile missile launching platform. 


BENDIX JET IGNITION 
“FIRES” UNIQUE LAND-SEA VEHICLE 


A new and interesting vehicle using Bendix® jet 
ignition equipment is the “‘ Flying Duck,” developed by 
the Lycoming Division of the AVCO Corporation for 
the Army Ordnance Department. This unique gas- 
turbine-driven hydrofoil craft travels over land like a 
truck, cruises on the water like a boat, and “‘flies’’ above 
the water on its hydrofoil wings, which are extended 
below the surface. 

Scintilla Division is a leading developer and supplier 
of ignition systems for the aviation, marine and general 
industrial fields. Bendix ignition systems are practically 
standard for piston aircraft engines, and our starting 
ignition systems are used on the latest jet and turbo- 
prop types. 


Scintilla Division RR-aaza 


Sidney, New York 


In fuel injection, too, Bendix is a leading name— 
supplying standard and special systems for diesel 
engines in boats, trucks, trains and power plants. Both 
Bendix fuel injection and gas-turbine ignition systems 
were chosen for the auxiliary diesel engine and the gas- 
turbine power plant for the world’s most powerful loco- 
motive, built by General Electric for Union Pacific. 

If you have applications for ignition or diesel fuel 
injection systems, we can help you cut costs and 
increase efficiency. Whether your needs are for new 
design, or for proved, day-in-and-day-out performance, 
Bendix experience can provide the answers. For infor- 
mation, write Scintilla Division, Bendix Aviation 
Corporation, Sidney, New York. 





Export Sales & Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


For functions of rotating speed... 
CON TROL 
with the new AC Speed Monitor! 


cer erGAtIONs 


e@ Engine starting cycle control 
e@ Ignition and ignition cut-off 
e@ Engine starter cut-off 

@ Clutch control 

e@ Entrance guide vane positioning 

@ Bleed valve control 

@ Overspeed protection 

e@ Underspeed protection 


SPARK PLUG &> THE ELECTRONICS DIVISION OF GENERAL MOTORS 


The AC Speed Monitor triggers engine and machine functions more accurately and dependably than any 
device now on the market. And it’s applicable to both military and industrial equipment. 


It’s so sensitive that it opens and closes electrical contacts in two snap-action switches within a tolerance 
of 4% of speed settings. The speed range is 500 to 5000 rpm. Within that range AC Speed Monitors can 
be calibrated to your exact requirements. When more than two switches are desired, AC Speed Monitors 
can be coupled in tandem. 


All of this performance is designed into a one-pound package that’s less than three inches in any dimension 
— for mounting almost anywhere. Yet the AC Speed Monitor is ruggedly built and permanently lubricated 
for thousands of hours of life, proved by severe laboratory environmental tests and actual field conditions. 


If you have need for this superb automatic device, and wish more details about it, or AC Fuel Controls, con- 


tact the Director of Sales, AC Spark Plug—the Electronics Division of General Motors, Milwaukee, Wisconsin. 
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Auxiliary Gas Turbines becoming a 
prime power source for industry . 





Helmut Schelp, chief engineer, AiResearch Manufacturing Division of 
Arizona, Phoenix, surrounded by typical gas turbines now in production 


AiResearch Gas Turbine Engines, 
the most widely used power source for 
the starting, air conditioning, cooling and 
heating of jet aircraft, now are becom- 
ing a prime power source for industry. 

Easier to maintain because of few 
moving parts, these lightweight gas 
turbine engines develop more horse- 
power per pound of weight and size than 
any other engine. Achieving 
their greatest efficiency 








at maximum speeds, they run on almost 
any fuel and start immediately in any 
weather. 

Present prime power applications of 
AiResearch gas turbines for industry: 
earthmoving equipment; small inde- 
pendent generator plants; marine use; 
helicopters and small conventional air- 
craft; emergency power plants; air con- 
ditioning, heating and refrigeration; 
atomic energy (closed cycle gas 


Cer ORATION 


ranging in size from 30 to 850 hp. Clockwise from the top: GTC 85-28 
GTCP 105 + GTP 70-6 * GTP 30-1 + GTP 70-10 * GTU 85-2. 


turbine with atomic energy heat source). 

First to design and develop a success- 
ful small gas turbine engine, Garrett is 
the world’s largest manufacturer of 
lightweight turbomachinery — having 
delivered more than 200,000 units, 
including 9000 gas turbines of all types 
ranging from 30 to 850 hp. Through its 
AiResearch Manufacturing Divisions, 
The Garrett Corporation is now offering 
this experience to all industry. 


AiResearch Manufacturing Divisions 


LOS ANGELES 45, CALIFORNIA @ PHOENIX, ARIZONA 


OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL ® AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY @ AIR CRUISERS 


AIRSUPPLY-AERO ENGINEERING © GARRETT MANUFACTURING LIMITED @ C.W.MARWEDEL © GARRETT INTERNATIONAL 
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The 90 years of experience, the skilled 
personnel and the excellent facilities that 
make Woodward governors the standard 
Le* of the world for diesel and gas engine 
control have also established the standard 


in the gas turbine field. 


Fuel Controls for 
Gas Turbine Engines 


Woodward controls are in use on or have been 
developed for practically every type and size of 

gas turbine engine — power for boat propulsion . . . 
for aircraft propulsion and ground power units . . . for 
stand-by generator sets . . . for fire pumps. . . 

for air-borne power generator sets . . . etc. 


In addition to speed governors in various sizes — 
isochronous or speed droop type — we build acceleration 
limiters, fuel control valves and differential relief valves 
to form an integrated fuel control system. 


We will be glad to send more detailed information 
very promptly to builders of gas turbine engines and of 
equipment using these modern prime movers. 





WOODWARD GOVERNOR COMPANY 


ROCKFORD, ILLINOIS 


Fort Collins, Schiphol, Tokyo, Slough, 
Colorado The Netherlands Japan England 


NUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 


Gas Turbine, May-June, 1960 3 





MAIN PLANT — consists of two centrifugal 
compressors, a 12,000 HP synchronous drive 
motor with a 1.15 service factor for two hours, 
and a 1,250 HP starting motor. The system is 
capable of exhausting 85,000 ICFM at a pres 
sure ratio of approximately 3.4. The two com 
pressors can also be used in series to supply 
air at 135 PSIA and 50 pounds per second or, 
in parallel to supply 50 PSIA and 140 pounds 
per second. The units may also be operated 
in a push-pull arrangement supplying air at 
50 PSIA and simultaneously exhausting at a 
3.4 pressure ratio, Exhauster service or pres- 
sure is supplied to the test cell building via 


Research Bidg 


X-2 SINGLE STAGE COMPRES- 
SOR STAND — for full scale 
single or two-stage compressor 
evaluations and low pressure 
ratio multi-stage compressor in- 
vestigations. it has prime mover 
power of 1250 HP with 1.15 
Service Factor. Speed increaser 
output speed is 20,000 RPM. 


X-3 TURBINE TEST STAND — 
for full scale turbine evalua- 
tions. Absorber capacity is 8000 
HP. Speed decreaser input speed 
is 20,000 RPM. Air temperature 


400°F. run cold, with provision 
for running hot. High accuracy 
torque meters and slip rings. 


X-4 MULTI-STAGE COMPRES- 
SOR STAND — for full-scale 
multi-stage compressor evalua- 
tions. 

X-4A COMBUSTION CHAMBER 
STAND — for full-scale burner 
investigations. A direct-fired pre- 
heater duplicates turbine dis- 
charge temperatures. Fuel cool- 
ing system available for cold- 
starting tests. 





an arrangement of pipes, and inter-coolers. 
Simulated flight speeds of Mach 2.5 at alti- 
tudes are obtainable with the full 13,250 HP 
driving motor connected. 


X-1 ALTITUDE CHAMBER — for full-scale en- 
gine testing. Using the choked tailcone tech- 
nique, internal engine performance may be 
evaluated at simulated altitudes to approxi- 
mately 70,000 feet. The chamber itself is 8'% 
feet in diameter and 20 feet long, tested and 
certified for both pressure and complete vac- 
uum conditions. 


Test Cells _ 





Announcing a New Gas Dynamics Facility 
For Research, Testing and Evaluation 


THe Arrotest Gas Dynamics LaporaTory is the only independent 
test facility of its type available to all manufacturers for experimental 
and developmental testing of aircraft, missile, industrial, automotive 
and marine equipment — including turbo machinery, airbreathing and 
non-airbreathing power plants, reciprocating engines, and combustion 
chambers — plus facilities for extensive aerodynamic evaluations and 
model tests. 

These Arrorest facilities are available for use by your personnel, 
or the tests can be conducted by AEROTEST engineers to your speci- 
fications. Exclusive facility rights are available on a priority basis, 
dependent upon receipt date of purchase order. Complete test pro- 
posals submitted without obligation. Write today for complete infor- 
mation to: ADVANCED PROPULSION DIvIsION, AEROTEST LABORATORIES, 
Inc., Comac Roap, Deer Park, L. I., New York. 





| AEROTEST LABORATORIES, INC. 
a Comac Road, Deer Park, L.I., New York 
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COMPLETE TEST FACILITIES FOR: 


AIRBREATHING POWER PLANTS 

Turbojets with or without afterburner 

Air supply type gas generators 

Auxiliary power gas generators 

Ramjet engines 

Compound diesel engines 

Automotive, marine, industrial gas turbines 
Ducted fan engines 


NON-AIRBREATHING POWER PLANTS 
Liquid fuel rockets, 6,000 to 10,000 Ib. class 
Hydrogen Peroxide/JP-4 Propulsion Systems 


TURBO MACHINERY * 

Aircraft turbo fuel pumps 

Aircraft turbo exhausters 

Air cycle pressurization and refrigeration units 


RECIPROCATING ENGINES 

Diesels—to 1200 HP absorbing 

Marine and aircraft gasoline engines 

Auxiliary power units, prime mover or 
generator 


COMBUSTION CHAMBERS 

Annular and can type assemblies 

Flow dividers, — systems, nozzles, flame 
holders, torch igniters 

Combustion research tests 


AERODYNAMIC EVALUATIONS 

Exhaust tailcones, duct extensions, nacelle 
scoops, inlet ducts, aerodynamic 
instrumentation 

Model tests—nose cones, flight instruments, 
turbine cascades 


MISCELLANEOUS 

Acoustic silencers, enclosures 
Water analog set-ups 

Gear box testing 

Environmental compatibility tests 
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Westinghouse 
Gas 
Turbines... 


A NEW 
DIMENSION 
IN 


PEAKING POWER 
ECONOMICS 
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Westinghouse single unit gas turbine peaking plant. 


Westinghouse has developed a complete 22/27.5-mw 
gas turbine peaking plant to fulfill the increasing 
peak load generation problem of America’s growing 
utility systems. These minimum first cost plants can 
save you money due to the reduction in capital ex- 
penditures during the period when Westinghouse gas 
turbines are utilized for peaking power generation 
rather than adding the next large size—more expen- 
sive—base load unit to the system. 

Here are several factors affecting its over-all 
economics: 

Lowest Plant Cost. The complete gas turbine peaking 
plant capable of producing 22 mw up to an ambient 
temperature of 100°F can be installed for $110/kw. 
At 40°F the plant output increases to 27.5 mw and 
the installation cost decreases to $95/kw. 

Lowest Operating Cost. The complete plant may be re- 
motely operated, thereby minimizing cost of operat- 
ing labor. 

Lowest Transmission Cost. The flexibility of location of 
this power plant can minimize transmission system 
investment as much as $50/kw. 

Let us prove that Westinghouse gas turbine peak- 
ing plants are the most economic method of generat- 
ing peaking power capacity. Call your Westinghouse 
representative or write Westinghouse Electric Cor- 


poration, P.O. Box 868, Pittsburgh 30, Pennsylvania. 
J 50613 


you CAN BE SURE...1F 1's \ Vestinghouse 
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EDITORIALLY 
SPEAKING 


oe 


Industry Needs Gas Turbines .. . 


We did a little eavesdropping at the Gas Turbine Power Division, ASME, 
Conference. Here are some of the comments heard. 


From an operator, “I just got back from the Arctic. Cold . . . bad weather . . . 
all the things that make engine operation, particularly starting, tough. 

Here was a little gas turbine starting right up and ticking over just fine. 
They're a natural in cold weather.” 


An Army Colonel said, “This vehicle’s weight (pointing to a model of the 
Land Train) is right on the nose, thanks to the high power/weight ratio of 
the gas turbines used for power.” 

From a pipeliner, “We have some gas turbines working in gas compressor 
stations and you'll get to see some operating here in Houston in the oil and 
chemical industries. Doing a good job too.” 


And an aircraft man, “I didn’t know until now that our jets could be ured 
with a turbine and compressor to pump gas. Highly developed . . . in 
production . . . it makes sense.” 

Also, “Look at this model of a prop-jet used in a stationary generating 
plant in England.” And, “There’s that jet a girl can hold in one hand.” 


Then comments on a gas turbine pump for firefighting, “The water pump is 
bigger than the turbine. Light . . . small . . . you could tuck it away anywhere, 
say on a light, fast boat or out of the way on shipboard. Or you might put 
the unit in a fire pumper truck in place of the present engine.” 


Here at the finest gas turbine show yet held, seeing the latest developments 
spawned idea after idea. Ability of gas turbines to take over in conventional 
services and do a better job was confirmed. Perhaps more important, and 
thanks to the gas turbine’s inherent advantages, imagination suggests their 

use to do new things . . . things that just can’t be done with other prime movers 
As we said—Industry Needs Gas Turbines! 


R. Tom Sawyer 
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HOT LINE 


WESTINGHOUSE TO CONCENTRATE ON GAS TURBINES 


Westinghouse is withdrawing ing from jet engine business to permit 
total concentration in the industrial gas turbine field. 


ALLISON SAILS AHEAD . 

GM's high efficiency gas turbine 305 is making excellent prog- 
ress. Diversified applications for 305 already include: electric 
power generator... marine. . .earthmoving...orehauling... 
highway tractor. ..M56tank... as well as test stand operations 
at three different oil companies. 





ORENDA KEEPS ONE FOOT ON GROUND... 
~ Orenda Engines Ltd. has turned to developing large industrial 
gas turbine units. Use? You'll be seeing them in the Canadian oil 
fields. 








CURTISS-WRIGHT DEVELOPMENTS... 

Considerable publicity has been given C-W's new rotating com- 
bustion engine slated for 1960 production. . . C-W's Utica Division 
is also making excellent progress in their gas turbine develop- 
ments. They're working on small and large (up to 3500-hp) GTs. 


UNION PACIFIC SWITCHING TO TURBINES... 
UP Railroad has already taken delivery on sixteen General Elec- 
tric 8500-hp turbine locomotives. An additional fourteen are on the 
way. 


AIRESEARCH CONVERTS CONVAIRS... 

Engine conversion on first five Napier propjet-powered Convair 
540 aircraft for Allegheny Airlines will be done by Garrett Corp's 
AiResearch Aviation Service Division. Agreement between Napier and 
AiResearch calls for complete power plant installation, including 
Napier Eland 3500-hp propjet engines, four-bladed propellers, in- 
struments, electronic and radio modifications and re-work of en- 
gine nacelles. 


TURBINES CARRY 27 PERCENT OF ALL PASSENGERS... 

U. S. transport manufacturers have delivered 310 turbine-power- 
ed aircraft to U. S. and foreign scheduled airlines with another 
eighty-four turbojet and turboprop scheduled for delivery during 
the next three months. This will b2a 30 percent increase in 3 months 
time! Survey was made by Aerospace Industries. 


CLARK DESIGNING CLOSED-CYCLE TURBINE COMPRESSOR . 

Clark Bros. will design a closed-cycle nitrogen turbine-com- 
pressor set for the first nuclear power plant of this type. Aerojet- 
General is general contractor for entire Army gas-cooled reactor 
program which is a joint project of Atomic Energy Commission and 
U. S. Army Corps of Engineers. Clark turbine is a single-shaft, 
axial-flow type built to operate at 22,000-rpr. Although designed 
for pressurized nitrogen, the turbine compressor set can operate 
with air under emergency conditions. 














AIRESEARCH TURBINE-GENERATOR TAKES T) ROAD . 

~~ Nationwide tour of AiResearch's new 30-hp, 7 and one-half-kw 
turbine-powered generator is now taking place. Word is that it uses 
silicon-controlled rectifiers to generate 3200-cycle electricity 

. statically converted to either 60 or 400 cycles. Means turbine 
doesn't have to gear down to drive its generator. Big advantage will 
be weight-wise—60-cycle, 100-kw AiResearch turb-gen will weigh in 
at only 800-1b. Compare this with nearly 6000-1b for equal-output 
diesel sets! 
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Merchant Marine 
Academy got itself a 
brand new gas turbine 
recently—gift from 
Garrett’s AiResearch 
Division. It'll be used in 
the Academy’s teaching 
of marine internal com- 
bustion engines. (Similar 
AiResearch turbines are 
already at Naval and 
Coast Guard Academy. ) 
Left to right: Garrett's 
Peter Depp, Ted Burke; 
USMS's Capt. L. S. 
McCready, Rear Adm. 
G. McLintock. 





INDUSTRY NEWS 


Cooper-Bessemer 
combustor-turbine 
combination will soon 
push natural gas through 
Columbia Gulf Trans- 
mission’s 841-mi pipeline. 
P&W’s modified J-57, 
burning natural gas, 
delivers hot gases to a 
C-B turbine driving a C-B 
centrifugal compressor. 
Installation, maintenance 
and parts inventory 

costs have been lowered. 
C-B plans complete line 
of similar power plants 
—soo-hp to 15,500-hp. 





MORE INDUSTRY NEWS FOLLOWS > 
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CONTRACTS & PROCUREMENTS 


Some gas turbine procurements initiated and contracts awarded during recent 
months by various agencies of the U. S. Government are listed. This material is from 
the U. S. Department. of Commerce publication "Synopsis of U. S. Government Pro- 
posed Procurement, Sales and Contract Awards." Companies are encouraged to submit 
similar data covering their activities to the Editor for inclusion here. 


@ Boston Ordnance District, Army Base, Boston 10, Mass. "Flying DUKW Project, 
Contract DA 19-059-ORD-2482, Research"—$70,465—Avco Corp., Lycoming Div., 
Stratford, Conn. 


e@ Aviation Supply Office, 700 Robbins Ave., Philadelphia 11, Pa. “Nozzles: To support 
Turbines for F4D-1 aircraft, N383-62885A (383/212233/60)—various"—$106,613—Unit- 
ed Aircraft Corp., Hamilton Standard Div., Windsor Locks, Conn. 


e@ HQ. Oklahoma City Air Material Area, USAF, Tinker Air Force Base, Okla. “Over- 
haul, Repair and Modification of Compressor Rotor Assembly, Rotating Guide Rear 
Vane and Rotating Guide Front Vane. (RFP OC-0-021-1-1 180—Job"—$93,245—Alllison 
Div., General Motors Corp., Indianapolis 6, Ind. This was a competitively negotiated 
procurement. 2 bidders were solicited and | bid was received. 


@ U.S. Army Ordnance District, Los Angeles, 55S. Grand Ave., Pasadena, Calif. 
“Rocket Engine"—$80,000—"Design and development of NAA H-! Motor"—$28,500— 
North American Aviation, Inc., Canoga Park, Calif. 


e@ AMC Aeronautical Systems Center, USAF, Wright-Patterson Air Force Base, Ohio. 
“T56-A-10OW Engines, turbo-prop. For: P3V-! Aircraft (Navy). T56-A-7 Engines, turb- 
prop. For: C-130B (USAF); SC-130B (Coast Guard) and GV-! (USMC) Aircraft. (PR 
EP-0-2840-6070; MIPR's R59-1986-128 NOas; R60-3911-Té0as)" $8,370,000—General 
Motors Corp., Allison Div., Indianapolis 6, Ind. 


e@ Dept. of the Navy, Bureau of Naval Weapons, Washington 25, D. C. “Two hundred 
eighty-six Gas Turbine Compressors, Model GTC 85-28, Contractor's Park No. 371610, 
Fed Stk No. 21730-592-4917-RAIR. NOas 60-016I-r (MA-55-503-9) "—$3,426,633—The 
Garrett Corp. (AiResearch Mfg. Co. of Ariz. Div.), Phoenix, Ariz. 


e@ AMC Aeronautical Systems Center, USAF, Wright-Patterson Air Force Base, Ohio, 
“Cold-start reliability of Fuel-Air Starter, General Electric Model 7T-ASI8SO5, Military 
Type STU-7/A. (For use on the F-I0!1 Aircraft) (PR EA-0-2995-6621)"—$50,200— 
General Electric Co., West Lynn, Mass. 


@ AMC Aeronautical Systems Center, USAF, Wright-Patterson Air Force Base, Ohio 
“T53-L-IB Shaft-Turbine Aircraft Engine, 53 each; and Data. (PR's EP-0-2840-6366; 
EP-0-2840-6460)""—$31,102,785—-AVCO Corporation. Lycoming Div., Stratford, Conn. 


e@ AMC Aeronautical Systems Center, USAF, Wright-Patterson Air Force Base, Ohio. 
“Starter, Cartridge, Aircraft Engine, AiResearch Model NR. ATSC-100-11, P/N 359002- 
2, 42 each. For: Modification—Installation in F-100D/F Aircraft. (PR SM-60-03J-6239)" 
—$106,295—The Garrett Corporation, AiResearch Mfg. Co., of Arizona Div., Phoenix, 
Ariz. 


e@ Dept. of the Navy, Bureau of Naval Weapons, Washington 25, D. C. "Research and 
development of the T50-B0-4 engine for mockup and preliminary flight testing in Model 
DSN-3 helicopter. NOas 60-0249-c""—$369,239—Boeing Airplane Co. (Industrial Prod- 
ucts Div.), Seattle, Wash. 


e@ San Antonio Air Material Area, USAF, Kelly Air Force Base, Tex. "Spare parts, 80 
to 2940 each applicable to control used on engines in support of B50, C119 and C124 
aircraft. (PR SA-0-2915-E9937 and SA-0-2915 E11205)"—$27,500—Bendix* Aviation 
Corp., Utica Division, Utica, N. Y. 


e@ Aviation Supply Office, Philadelphia 11, Pa. "Gas Turbine Compressor Shipboard- 
Type Enclosures: Used on GTC 85 and MD-la Hough Tractors N383-63669A (383/ 
261 184/60)—Various"—$96,248—Steward Steel Products, Inc., Brooklyn 7, N. Y. 


e@ AMC Aeronautical Systems Center, USAF, Wright-Patterson Air Force Base, Ohio. 
“CY 1960 Product Improvement for RJ43 Ramjet Engines. (PR EP-0-2840-6618)"— 
$1,750.000—The Marquardt Corp., Van Nuys, Calif. 


e@ Navy Purchasing Office, Brooklyn 32, N. Y. "Power Units for Jet Blast Deflectors, 
Ni40 (131) 68889B REQN No. 131/75270/59—various"—$1!16,000—Vickers, Inc., 
Waterbury, Conn. 
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INDUSTRY NEWS... 





Westinghouse Stockholders 
Get Good News... 


Improved profit margins along 
with advances in research . . . manu- 
facturing . . . engineering and mar- 
keting accelerated the forward mo- 
mentum of Westinghouse Electric 
Corporation during 1959, the com- 
pany’s annual report to stockholders 
said. This report continued: “The 
largest gas turbine ever ordered for 
installation in the United States is 
being built for the Philadelphia 
Electric Company. Rated at 22,000- 
kw, the unit will be supplying pow- 
er for short periods when electrical 
system loads are unusually high. 

“The steel industry’s first gas tur- 
bine blower for blast furnaces was 
delivered to United States Steel 
Corporation’s South Works in Chi- 
cago. Compared to conventional 
methods of supplying air to blast 
furnaces, the gas turbine system de- 
signed by Westinghouse uses blast 
furnace exhaust gases as fuel. As a 
result, it offers lower initial cost, 
lower operating costs, and requires 
less space than steam equipment 
with boiler-house facilities.” 


T53 Overhaul Time 
Increased to 300-hr 


U. S. Army has approved a time- 
between-overhaul increase to 300-hr 
for Lycoming’s T53 turbine. At the 
same time the company revealed its 
T53’s have accumulated more than 
33,168-hr of running time—14,264 
of which have been in the field. 
This recent in¢rease from 150-hr 
between overhauls was based on an 
accelerated test program conducted 
by TATSA using Bell HU-1A’s. En- 
gines used were T53-L-1 models 
rated at 860 shp. Further increase 
to 500-hr is expected by mid-year. 


Gas Turbine Added 
To Steam Power Plant 


Generating cycle combining a 
steam turbine with a gas turbine 
will be used for the first time in 
the production of electric energy by 
a plant burning only coal. A 5,000- 
kw prototype turbine, (driven by 
coal gas) as the Muskigum River 
Plant of the Ohio Power Company 
at Beverly, Ohio, will operate in a 
combined cycle with one of the 





plant’s existing 215,000-kw steam 
turbines. Decision to proceed with 


the installation was announced 
jointly by Philip Sporn, president of 
American Electric Power Company 
and of Ohio Power, its subsidiary 
operating company, and by William 
S. Ginn, vice president and general 
manager, Turbine Division, General 
Electric Company. 

The 5,000-kw prototype will op- 
erate in this manner: Coal for the 
gas turbine, broken down by high 
temperature in a carbonizer, will 
yield both gas and char. The gas 
will be burned in the gas turbine. 

Hot exhaust from the gas turbine 
will join the char in a cyclone-type 
burner firing into the pulverized 
coal-fired boiler. The char will burn 
and supply a portion of the steam 
generated for the steam turbine. 

The new gas turbine unit will not 
only be generating an additional 
bleck of 5,000-kw, it will also be 
supplying combustible by-products 
to the steamboiler. It is anticipated 
that this will reduce the amount of 
coal required by the boiler to feed 
the 215,000-kw steam turbine. 


It is anticipated that successful 
operation of the unit will lead to gas 
turbine-steam turbine combinations 
in which the gas turbine capacity 
will be a much greater part of the 
total and in which much larger gas 
turbines than any designed and 
built to date might be utilized. 


Solar Acquired by 
international Harvester 


‘Our present plans call for Solar 
Aircraft to maintain its corporate 
identity, operating as a subsidiary 
company,” said Frank W. Jenks, 
president of International Harves- 
ter. 

As indicated previously, I-H_ is 
especially interested in the gas tur- 
bine engines developed and _pro- 
duced by Solar and in its progress in 
metallurgy, coatings, electronics and 
manufacturing techniques. 


Turbofans In Demand 

Allison, General Electric, Pratt 
& Whitney and Rolls-Royce are all 
interested in furnishing turbo-fan 
engines for the Boeing 727 medium 
jet transport. 


Maintenance Session Set For 
ASME Summer Annual Meeting 

There’s a hot maintenance session 
scheduled as part of the Aviation 
Conference held in conjunction 
with ASME’s Summer Annual 
Meeting next month in Dallas. ‘Ten- 
tative program has already been 
lined-up. Looks like you'll be getting 
a real shirt-sleeves session. Here’s a 
run-down on some of the titles list- 
ed in the tentative program just to 
give you an idea how things are 
shaping up. 

“BOAC’s Maintenance Experi- 
ence of the Rolls Royce Avon Mark 
254 in It’s Comet 4 Jets” . . . “Ap- 
plication of Reinforced Plastics to 
Turbojet Engines” . . . “Mainte- 
nance Experience with Boeing Gas 
Turbines” . “Maintenance of 
Bristol Proteus in BOAC’s Britan- 
nia Aircraft” . . . “American Air- 
lines Experience with Gas Turbine 
Engines.” 

And here are a couple that are not 
on flying-type turbines—“Mainte- 
nance on Pipeline Gas Turbines” 

. and “Maintenance on Simple 
Cycle Natural Gas Burning, Gas 
Turbines, During 10-yr Operation in 
Utility Service.” Sounds like an 
interesting, informative session, 
doesn’t it? 

You'll be hearing lot more about 
maintenance in our up-coming 
July-August issue of Gas Tursrne. 
It’s being planned to explain main- 
tenance practices. 


No. 1 Production 
Certificate Awarded 


Federal Aviation Agency under 
its new Production Board certifica- 
tion system has awarded its first cer- 
tificate to General Electric’s Small 
Aircraft Engine Department. It will 
allow quantity production of G. E.’s 
CT58-100 commercial helicopter en- 
gine without FAA inspection of 
each individual power-plant ship- 
ped. 

Selected to power Sikorsky S-61’s 
ordered by Los Angeles Airways and 
Chicago Helicopter Airways, and 
Vertol 107’s purchased by New 
York Airways, the CT58 engine was 
certified by the FAA for commer- 
cial helicopter service last July and 
is currently in production. 





“COMING & UP” 
REMINDER 


MAY 5-6 American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
Inc. Annual Joint Meeting, Rocky Moun- 
tain Petroleum Sections, Calgary, Al- 
berta, Canada. 

MAY 9-12 American Rocket Society Semi- 
Annual Meeting and Astronautical Ex- 
position, Ambassador Hotel, Los An- 
geles, Calif. 

MAY I1-14 American Helicopter Society 
16th Annual Forum, Sheraton Park Ho- 
tel, Washington, D. C. 

MAY 12-13 American Society of Tool En- 
gineers, Creative Manufacturing Semi- 
nar—"What We Know Today About Me- 
tal Cutting,” Chicago, Ill. 

MAY 17-19 American Society of Mechani- 
cal Engineers, Production Engineering 
Conference, Hotel Schroeder, Milwau- 
kee, Wis. 

MAY 19-20 The Society of Military Engi- 
neers, Annual Meeting Mayflower Ho- 
tel, Washington, D. C. 

MAY 22-26 American Society of Mechani- 
cal Engineers, Oil and Gas Power Con- 
ference and Exhibit, Muehlebach Hotel, 
Kansas City, Mo. 

MAY 23-26 American Society of Mechani- 
cal Engineers, Design Engineering Con- 
ference and Show, Statler Hilton Hotel, 
New York, N. Y. 

MAY 26-27 Institute of the Aeronautical 
Sciences National Meeting Schedule, 
Specialists Meeting on Guidance of 
Aero/Space Vehicles, Boston, Mass. 

JUNE 5-9 American Society of Mechanical 
Engineers, Summer Annual Meeting and 
Aviation Conference, Statler Hilton Ho- 
tel, Dallas, Texas. 

JUNE 5-10 Society of Automotive Engi- 
neers, Summer Meeting, Edgewater 
Beach Hotel, Chicago, Ill. 

JUNE 12-15 American Nuclear Society, Na- 
tional Meeting, Palmer House, Chicago, 
tl. 

JUNE 19-22 American Society of Chemical 
Engineers, Del Prado, Mexico City. 
JUNE 27-30 Institute of the Aeronautical 
Sciences, Summer Meeting, Ambassador 

Hotel, Los Angeles, Calif. 

JULY 18-19 American Rocket Society, Pro- 
pellants, Combustion and Liquid Rockets 
Conference, Ohio State University, Col- 
umbus, Ohio. 





Sea Going 
J79 Turbojets .. . 

Navy's newest and fastest jet 
fighter—the McDonnell F4H-l— 
has completed its first carrier suita- 
bility shipboard trials aboard the 
Navy’s latest and largest aircraft car- 
rier, the USS Independence. Phan- 
tom II is powered by two General 
Electric J79 turbojets. 
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Caravelle Carriers 
Own Ground Power 


First completely self-contained | 


commercial aircraft will be a twin- 
jet Mark VII Caravelle. The 
French-built jet liner will carry its 
own ground power—provided by an 
on-board AiResearch small gas tur- 
bine that makes it capable of opera- 
tion independent of ground starting 
and power equipment. Delivery this 
summer will introduce the Mark 
VII version of the French jet, de- 
signed for the American and world 
commercial markets. The Mark VII 
will feature an increased cruising 
speed (540 mph) and a 500 mi range 
increase to 2,000 mi. 

First installation of an airborne 
small gas turbine came in 1948 on 
the Navy Convair PSY flying boat 
and many more have followed for 
military use. In the demonstrator 
Caravelle, AiResearch’s turbine will 
be mounted in the forward luggage 
compartment. AiResearch and Sud 
Aviation are now negotiating to of- 
fer both the Mark VII and VIII 
versions with AiResearch turbines 
mounted in the unique aft-turbine 
craft’s tail cone. 


CIMAC Meets 
In Denmark, 1962 

Next Congress of CIMAC (In- 
ternational Congress on Combus- 
tion Engines) will be held at Co- 
penhagen, Denmark, in June 1962. 
Theme will be: RECENT DE- 
VELOPMENTS WITH DIESEL 
ENGINES AND GAS TUR- 
BINES ABOVE 3000 HP AND 
WITH GAS ENGINES ABOVE 


1500 HP. U. S. National Commit- | 
tee is sponsored by Oil and Gas | 


Power Division and Gas Turbine 


Power Division of American Society | 





of Mechanical Engineers. Last | 


CIMAC meeting was held in Wies- 
baden, Germany, in June 1959 and 
was attended by 1000 men and wo- 
men from 27 countries including 42 
from the United States. Anyone in- 
terested in presenting a paper at this 
meeting should send a resume be- 
fore December 15, 1960 to: Robert 
L. Stanley, Secretary of the U. S. 
National Committee, 2000 K Street 
NW. Washington 6, D. C. Phone: 
FEderal 7-7474. 
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Lycoming Lands 
$2-million Contract 

A $2,485,000 contract calling for 
production of a modified version of 
the T53 gas turbine engine was 
awarded Avco Corporation’s Lycom- 
ing Division by the Air Force’s 
Aeronautical Systems Center, Air 
Material Command, Wright-Patter- 
son Air Force Base, Ohio. 

The contract which is expected to 
be finalized at about $7,000,000, 


GE’s Turbofan 

General Electric's commercial 
turbofan engines have powered a 
“highly successful” flight at a West 
Coast test facility. The aft-fan en- 
gines carried a leased Air Force 
RB-66 aloft for an hour and 40 min- 
utes on 2/19/60. Plane flew to an 
altitude of 35,000 feet and at speeds 
up to Mach .85. “Routine, but high- 
ly successful,” was the way GE’s 
chief testpilot “Dick” Scoles de- 
scribed the flight. He added that it 
marks the first time a U.S. engine 
manufacturer has flown a turbofan 
engine as the primary powerplant of 
an aircraft. This was the first flight 
of an extensive General Electric aft- 





places the 960 shp T53-L-5 helicop- 
ter engine in production for use in 
the advanced Bell HU-1B Iroquois. 
Many of the new engine parts are 
completely interchangeable with the 
T53-L-3 turboprop. The new engine 
features a reduction in specific fuel 
consumption to .696 while the 
length (47.6 in.) and maximum 
diameter (23 in.) remain constant. 
Weight is listed at 485 Ib, approxi- 


mately the same. 





fan flight test program. G-E aft-fan 
engines, designated CJ-805-23, are 
scheduled to enter airline service on 
the 635 mph Convair 600 in 1961. 

Two of the CJ-805-3 (GE com- 
mercial turbojets powered the RB- 
66 for better than 1300 hours. These 
same two engines were then brought 
back to Evendale—the free-floating 
fan units were put on the rear of 
these jet units—and then these two 
engines shipped back to California 
and reinstalled on the RB-66. These 
CJ-805-23 are the engines that make 
the historical flight. For comparison 
purposes we’ve included a table, par- 
ticularly note turbofan’s reduced 
fuel consumption. 


COMPARISON OF G. E. TUROJET AND TURBOFAN ENGINES 


Takeoff RPM 
Fan RPM 


Takeoff exhaust gas temperature 


Engine pressure ratio 


Airflow of basic engine 
Bypass airflow 


Maximum diameter 
compressor front frame 
aft fan front frame 


Maximum length 


Maximum length with 
reverse/suppressor 
treverser on'y required 

Weight 


Weight with reverser/suppressor 
Weight with reverser only 


Takeoff power (SLS) 
Specific fuel consumption 


Maximum continuous power (SLS) 


Specific fuel consumption 


Maximum cruise power (SLS) 
Specific fuel consumption 
Bypass ratio 

Bypass pressure ratio 





CJ-805-3 CJ-805-23 
Turbojet Turbofan 

7684 7684 
oe 5727 
1155°F 1010°F 
13:1 13:1 
167.9 Ib/sec. 167.9 Ib/sec. 
a 250 |b/sec. 
31.6 in. 31.6 in. 
—_— 53.0 in. 
109.56 in. 130.9 in. 
188.94 

138.6 
2800 Ib. 3800 |b. 
3190 Ib. 

4255 |b. 
11,200 Ib+ 16,100 Ib+- 
0.806 575 
9509 Ib+ 14.400 Ib+ 
0.738 0.536 
6850 Ib+ 13,600 Ib+- 
0.728 0.528 
a 1.56:1 
— 16:1 


| 


— f 





PEOPLE 


D. Gerdan 


J. E. Knott 


Allison Executives Promoted 

H. H. Dice, vice-president of 
General Motors and general man- 
ager of the Allison Division an- 
nounced two promotions within the 
Allison Aircraft Engines Opera.- 
tions. Dimitrius Gerdan, former di- 
rector of engineering, was appointed 
to the new position of Manager, 
Aircraft Engines Operations. James 
E. Knott, former assistant director 
of engineering, becomes director of 
engineering. 

In his new assignment as Man- 
ager, Aircraft Engines Operations, 
Gerdan will be responsible for all 
phases of Aircraft Engines Opera- 
tions including Engineering, Sales, 
Manufacturing and Quality Control 
functions. As director of engineer- 
ing Knott will be responsible for the 
design and development of all Al- 
lison engines and propulsion sys- 
tems including those for space ap- 
plications. 


Ziemann Named K-H 
Chief Metallurgist 

Metals Division, Kelsey - Hayes 
Company, announced today ap- 
pointment of John G. Ziemann as 
Chief Metallurgist. Ziemann, who 
will be in charge of all production 
metallurgy, will report to H. J. 
Hamjian, Manager Plant Opera- 
tions. Ziemann is a member of the 
American Society for Metals, and 
was recently appointed secretary of 
the Mohawk Valley Chapter of 
ASM. He is a member of the Amer 
ican Institute of Mining and Metal 
lurgical Engineers 


PLANTS PLACES 









Abkowitz Joins 
Kelsey-Hayes 

Metals Division, Kelsey-Hayes 
Company, announced today the ap- 
pointment of Stanley Abkowitz, as 
Manager of Refractory Metals Prod- 
uct Development. Abkowitz, who 
will be a member of the Research 
& Development Department staff, 
reports to Dr. I. S. Servi, Director of 
Research. His major assignment will 
be the development of new prod- 
ucts for ultra-high temperature serv- 
ice. Abkowitz is a member of the 
American Society for Metals and 
the American Institute of Metal- 
lurgical Engineers. 





Walker L. Cisler 


ASME President Speaker 
at GTP Div. Conference 

When ASME’s Gas Turbine 
Power Division held their recent 
Conference in Houston, Texas, the 
speaker at the Division’s luncheon 
was Walker L. Cisler, ASME Presi- 
dent. This was the second mark of 
recognition accorded by Mr. Cisler 
—twelve years ago he was the first 
Banquet Speaker to talk before the 
newly-activated Gas Turbine Power 
Division. He has always been a 
strong supporter of the Division. In 
addition to his presidency of ASME, 
Mr. Cisler is also President of the 
Detroit Edison Company. 


3 New VPs 
For Wyman-Gordon 
Wyman-Gordon got themselves 
three new “veeps” last month. Mov 
ing up to the vice president slot for 
W.G is James L. Roach, director of 
marketing . . . Joseph R. Carter, 
general manager, eastern division 
.. Robert E. Zell, general manager 
of W-G's Ingalls-Shepard Division 








Bruce 0. Buckland 





Gas Turbine 
Power Division Awards 

Fifth Annual Conference of Gas 
Turbine Division of American So- 
ciety of Mechanical Engineers pre- 
sented the following awards: 

*To Thomas J. Putz: for his con- 
tribution in the development of the 
first American industrial gas turbine 
and the world’s first gas turbine 
pumping station, each built by 
Westinghouse Electric Corporation; 
for his pioneering achievements in 
the 2-bearing rotor concept and 
the curvic coupled bolted construc- 
tion applied to industrial gas _tur- 
bines; also for contributions to the 
design of closed and semi-closed 
cycle gas turbine power plants. 

To Bruce O. Buckland: for his 
contribution in the development of 
the General Electric’s TG 180 air- 
craft gas turbine—the first American 
locomotive gas turbine as. well as 
the first American industrial gas tur- 
bine in an electric utility; for his 
contribution to the development of 
a method for successfully burning 
residual petroleum fuels in gas tur- 
bines. 


Vitali Named Manager 
At Chandler Evans 

Appointment of Ercole J. Vitali 
to be manufacturing manager of 
Chandler Evans Corp., was an 
nounced by Thomas Linde, Jr., 
company vice president for manu- 
facturing. Vitali who joined Chan 
dler Evans in 1939 and most recent 
ly was manager of its engineering 
test and experimental departments, 
will head all manufacturing activi 
tics including assembly and test 
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Vertol Aircraft 
Joins Boeing 

Vertol Aircraft Company of Mor- 
ton, Pennsylvania, manufacturer of 
helicopters and tilt-wing aircraft, i 
now a division of the Boeing Air- 
plane Company of Seattle. Boeing 
acquired Vertol through an ex- 
change of two shares of Boeing com- 
mon stock for each three outstand- 
ing Vertol equities. Principal prod- 
uc ts of the Vertol Company are the 
Vertol 107, a twin-turbined com- 
mercial helicopter capable of carry- 
ing 25 passengers or a useful load 
of 7290 Ib; and the YHC-1B, a 40- 
passenger , military twin - turbine 
transporter. 

Acquisition of the Vertol firm 
served to diversify Boeing products, 
heretofore principally large jet air- 
craft, missiles and gas turbines en- 
gines. It gave the big West Coast 
company a line of commercial air- 
craft for portal-to-portal travel, as 
well as additional variety in its mili- 
tary business. Vertol will continue 
to operate in its present locations 
and with its present management as 





Key Men at AiResearch 
Engineering and sales. key func- 
tions in any business, are represented 


by chief engineer Dr. Helmut 
Schelp, right, and sales manager 
S. D. Whittaker. Gas turbine is new 
AiResearch 850-hp GTCP-105, 
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a Boeing division. Allied Research 
Associates, Inc., of Boston, former- 
ly a Vertol subsidiary, now is a sub- 
sidiary of Boeing. Canadian Verol 
Aircraft Company Ltd. of Am- 
prior, Ontario, another subsidiary, 
also has become a Boeing subsidiary 
but will continue to operate through 
the Vertol Division. 


Corrections, Please 

In March-April Gas ‘TurBINE two 
errors appeared and right here and 
now we'd like to set the record 
straight. 


In announcing election of Harry 
E. Chesebrough as SAE President, 
a picture of Walker L. Cisler, ASME 
President was used. An item about 
Mr. Cisler with the proper picture 
appears in this issue. Our apologies 
to both gentlemen. 

Also, the article entitled, “APU’s 
Aviation’s Utility Outfielders” 
should have carried the byline of 
Paul H. Wilkinson who wrote the 
article. Again, our sincere apologies. 


largest combination unit to be de- 
veloped by them. Producing air, 
flow rating is up to 200 Ib/min at 
75 psia. This is enough to start two 
B-58 GE 


taneously in 30 seconds. 


J-79 main engines simul- 


Niemela To Airsupply-Aero’s 
Mineola Office 


Raymond J. Niemela has been 
appointed manager of the Mineola 
(N. Y.) branch office of the Air- 
supply-Aero Engineering Company, 
a division of The Garrett Corpora- 
tion. He replaced A. O. Schmitt, 
who was transferred as Mineola 
Branch Manager of the parent or- 
ganization’s Garrett Sales organiza- 
tion. Mineola is one of 20 Air- 
supply-Aero Engineering offices 
throughout the United States, carry- 
ing out sales and engineering serv- 
ice representation for firms in wide- 
spread phases of the defense and 
specialized commercial industries. 


Hamilton Standard Promotions 

Alfred B. Thacher has been ap- 
pointed to the newly-created posi- 
tion of manager of sales engineering 
for Hamilton Standard, a division of 
United Aircraft Corporation. John 
F. Burridge, division sales manager, 
said Mr. Thacher will supervise and 
be responsible for all sales engineer- 
ing activity at Windsor Locks. 

Rex E. Moule has been appointed 
chief of basic design at Hamilton 
Standard according to William E. 
Diefenderfer, engineering manager. 


Garrett Forms 
New Subsidiary 


Formation of a subsidiary com- 
pany, Garrett (Japan) Limited in 
Tokyo, has been announced by E. 
A. Bellande, vice president of for- 
eign operations for The Garrett 
Corporation, Los Angeles. At the 
same time the appointment of 
Seichi Akabane as resident repres- 
entative managing director of Gar- 
rett (Japan) Limited has been an- 
nounced. Offices have been estab- 
lished in the Daini Goto Building, 9 
Roppongi, Minatoku in Tokyo. 


New ASME Newspaper 

Gas TurBINE Power DyVvIsIon 
News is the name of a new paper 
that'll be published semi-annually 
by the ASME Gas Turbine Power 
Division. Object of the new paper is 
to print news pertinent to the divi- 
sion activities and distribute this to 
its members. 





Josalle Heads Marman’s 
Sales Dept. 

Appointment of T. J. Josalle to 
newly created post of general sales 
manager has been announced by 
Don T. McKone, vice president and 
general manager of Aeroquip Cor- 
poration’s Marman Division, Los 
Angeles, California. Josalle has been 


T. J. Josalle 





associated with the company for 
10-yr, and was formerly aircraft sales 
manager of the division. As general 
sales manager, he will be responsible 
for the company’s world-wide air- 
craft and missiles sales, as well as 
industrial and commercial sales pro- 
grams. Marman is a leading pro- 
ducer of clamps, straps, couplings, 
bellows, duct assemblies, and related 
accessory equipment. 


GE Personnel Changes 
At Evendale 

General Electric’s Flight Propul- 
sion Division has realigned its jet 
engine business activity by organiz- 
ing a Large Jet Engine Department 
at Evendale. New department will 
be headed by Neil E. Firestone 
whose appointment takes effect im- 
mediately, according to John B. 
Montgomery, general manager of 
the division. “Changing market con 
ditions dictated some realignment 
of the Flight Propulsion Division’s 
Large Jet Engine Department,” Mr. 
Montgomery explained. 

Mr. Firestone appointed Donald 
G. Berkey to head up all of the new 
department’s broad _ engineering 
function, encompassing work from 
initial design to delivery. The Large 
Jet Engine Department builds the 
J79 turbojet, powering such aircraft 
as USAF’s Lockheed F-104 Star- 
fighter and Convair B-58 Hustler 
and Navys McDonnell F4H-1 


Phantom II and North American 
A3J Vigilante. Also the new depart- 
ment is developing the J93 engine, 
highly advanced Mach 3 powerplant 
for the North American’ B-70 
Valkyrie—the Air Force’s next gen- 
eration bomber. 

Brooks F. Brickley has been ap 
pointed a manager of foreign opera- 
tions which will provide engineer- 


ing, design and manufacturing as- 
sistance to authorized foreign li- 
censees which are manufacturing 
General Electric-designed jet en- 
gines. Nations currently licensed to 
produce the J79, for their forthcom 
ing Lockheed F-104 Starfighters, in- 
clude the Federal Republic of Ger- 
many, the Dominion of Canada 
and Japan. 


NUGENT FILTER 


protects gas turbine bearings 


One Nugent Filter, Fig. 1555-4L7 handles all 
the lubricating oil for this 3000 HP Brown 
Boveri Gas Turbine. Continuous full-flow filter- 
ing removes harmful impurities before they can 
form sludge or acidity. Foreign particles 5 mi- 
crons and smaller are trapped. Recharges are 
changed only once a year, due to extended 


capacity. 


Need a single filter or a complete system... 


contact Nugent, today. 


SH 
ev ——Fo 





REPRESENTATIVES IN 
PRINCIPAL CITIES 


Recharges changed 
just once a year 





Nugent Fig. 1555-4L7 Filter uses 
laminated disc recharges. 


W7Lilo Wo NUGENT & Go, ILIGe 


3472 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES @ FLOW INDICATORS 


Gas Turbine, May-June, 1960 9&5 





REPORTS: t 





CAPABILITIES * 





AC SPARK PLUG showed their many gas turbine Consultation af BENDIX PRODUCTS DIVISION booth 
electronic controls and other devices. . . « huddles occurred a'! day long! 








ALLISON's neat power unit with rotary 
regenerator . . . ‘compact, lightweight.” 


AEROTEST LABORATORIES 
showed their modern turbine testing facilities. 
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Companies represented — 290! 


WE ee 1 


BOEING is another old timer that had many 
turbine applications to discuss. 


CAMERON IRON WORKS had an excellent display 
of new gas turbine forgings. 








é ¥, ¥ ti | 
BROWN BOVERI had a fine display showing 
many world-wide applications. 


COOPER-BESSEMER's Ralph Boyer with model of 
their combination P&W jet, C-B power 

turbine and pipeline gas 

compressor unit. 
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Gas Turbine 


GENERAL ELECTRIC had entire wall showing 
their complete line of gas turbines. 


core rRaTion 


Research Nanaia a™ 


ORENDA had an unusually nice model of their 
6700-hp industrial turbine. 


GARRETT CORPORATION displayed units in their 
booths ranging from 30 to 850-hp. 


WM. W. NUGENT & CO. were right on the 
job selling their filters. 


INTERNATIONAL NICKEL COMPANY's nickel is found 


j | in ¢ 's turbines. =" — 
i emmy gruee i teduy's Satine Overland train “locomotive” | 


seen at SOLAR exhibii | 
(powered by Solar turbine | 
generators over each axle) 
is being built by R. G. | 
Le Tourneau for US Army 
Transportation Corps. 


LYCOMING DIVISION of 
AVCO had their T-53 located 
so you could see its details. 





Power Division Conference 


UE.” ene - 
ENGLISH ELECTRIC and NAPIER used world map 


to show gas turbine activities. 


IRBINES 
Illustration of the continuous activity 


around the SOLAR booth. \ R | N E 


TOMOTIVE 
RCRAFT 


Sam Williams, WILLIAMS RESEARCH CORP., 
right, with his 23-lb jet. 


WOobwWA 1B) 


THOMPSON RAMO WOOLDRIDGE's 300-kw TE gas 


turbine unit was there. TURBOJET FUE! Co 


fe 


. 
x 


-% 
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WOODWARD GOVERNOR is familiar old-timer in 
AiResearch Division of the gas turbine accessory industry. 
GARRETT CORPORATION 
operated unit in lobby. This 
little 30-hp generator set 
showed how quickly it could Y oO K 


start and how sweet it Compr 
ESso; 


aa : ee, 


YORK CORPORATION's air 
conditioning compressors and 
other equipment were on display. 





Seen On Inspection Trips: 


Two sets of turbines are used at 
HUMBLE OJL's Baytown Refinery for driving 





compressors. Exhaust goes through steam boiler. 





BOOK REVIEWS 





WESTINGHOUSE turbines were seen 
in operation at the PETRO-TEX CHEMICAL 


plant, pumping hot combustion air into system. 





Calculation Of The Aerodynamic Charac- 
teristics Of Turbine Blading, by N. M. 
Markov, 114 pages, 103 figs., 10 tables, 
8'/> by 11, $27.50. Translated from the Rus- 
sian by Associated Technical Services, Inc., 
P. O. Box 271, East Orange, New Jersey. 


Reviewed by William G. Cornell, Engineer- 
ing Consultant-Aerodynamics, Jet Engine 
Department General Electric 


Cincinnati, Ohio 


Company, 


Mr. Markov’s book is an interest- 
ing compilation of many turbine 
blade aerodynamic results which are 


relatively unknown outside the 
Soviet Union (53 Russian ref- 
erences). The treatment is funda- 


mental, and theoretical and experi- 
mental results are compared in many 
instances. Of interest to the practic- 
ing designer of turbomachinery 
principally as a source of compara- 
tive data and methods of analysis, 
the book does not present a com- 
plete, detailed design system. In- 
formation is given on blade profile 
losses, blade end losses, trailing 
edge thickness and radial clearance 
effects on losses, boundary layer be- 


20 Ges Turbine, May-June, 1960 


havior on rotating blade surfaces 
and “skewed boundary layer’ be- 
havior at blade ends. Examples are 
given of prediction of aerodynamic 
performance of turbine cascades and 
turbine stages. 


Economic Control Of Interconnected Sys- 
tems, by Leon K. Kirchmayer, John Wiley 
& Sons, Inc., N. Y. 1959 

Reviewed by A. C. Byers, Franklin Institute 


In this book the author, manager 
of system generation analytical en- 
gineering at General Electric, deals 
with the complicated problem 
presented by the modern intercon- 
nected nets of public utility systems 
and includes systems in which hy- 
dro-electric station carry part of the 
load. He also extends the analysis to 
the consideration of computer con- 
trol with feedback to provide auto- 
matic, closed-loop control of eco- 
nomic dispatch. This book will be 
useful in showing the consideration 
that must be weighed in selecting 
the gas turbine as a prime-mover for 


power company peaking units. Mr. 
Kirchmayer does not consider such 
units explicitly, but the techniques 
of analysis are fundamental, inde- 
pendent of type of prime-mover, 
and can readily be adapted. 


Small Gas Turbines, by Arthur W. Judge. 
328 pages, illustrations, 6 by 9 inches. The 
Macmillan Company, 60 Fifth Ave., New 
York 11, N. Y., Price $10.00. 


This is an excellent book for a 
man who asks the question—“What 
is a gas turbine?” It is technical but 
not too technical. It sticks to the 
day-by-day interests in the medium- 
size gas turbine field. For example, 
you ‘Il find a chapter on automotive 
turbines that includes latest up-to- 
date information on Detroit’s prog- 
ress with the turbine. Many tech- 
nical gas turbine men disregard the 
differential gas turbine — yet the 
author devotes 7-pages to this sub- 
ject. Judge's bibliography — 128 
references in all—is mighty, mighty 
impressive. This is a good, basic text 
for your book-shelf. 





CAMERON FORGINGS 


New properties — new quality 
for new design demands. 


Cameron split die ferrous forgings 
have now been produced for more 
than a decade — a very short span 
in the ancient art of metal form- 
ing, but just in time to fulfill and 
stimulate new demands in an age 
which has made the greatest de- 
mands in the history of metallurgy. 
Our processes and forgings have 
no exact counterpart in previous 
forging practice. The 13,000 pound 
throttle valve body of chrome 
moly material, photographed 
above as it emerges from its split 
die in one of our side ram presses, 
is a typical Cameron solution to 
a recent problem, requiring large 
size, unusual shape and top 
quality. 

The inset photograph gives an 
idea of our range in size and 
shape while producing the same 
superior properties. This jet en- 
gine turbine wheel, A-286 mate- 
rial, weighs about 13 pounds, but 
is one of today’s most demand- 


ing applications for a 

member. 

Large or small, our forgings 
possess unusual metallurgical 
properties because: 


4. Cameron techniques allow in- 
tricate shapes to be forged in one 
heat, yielding uniformly high 
properties from center to surface 
and uniform fine grain size. 

2. The movement of metal under 


high internal pressure increases 
the transverse ductility properties 
several times above normally ex- 
pected values. 

3. The internal working of the 
metal breaks up segregated mate- 
rial inherent in the center of steel 
and high density alloys and yields 
forgings that consistently meet 
high ultra-sonic standards. 

4. The totally enclosed method 
of forging avoids flash line mag- 
netic indications and the localiz- 
ing effect of the flash grain on 
transverse, fatigue, and stress rup- 
ture properties. 

If you specify or purchase ferrous 
high density alloy or refractory 
forgings and would like more 
information about our facilities, 
write, call or come by 





IRON WORKS, INC. 


SPECIAL PRODUCTS DIVISION 
P.O. Box 1212, Houston 1, Texas 








British Issue Gas Turbine Test Code 


Report on an important step— 


British agreement on a 


“yardstick” to measure 


gas turbine performance. Ideally—and to avoid such confusion as exists 


among test codes for other prime movers—agreement on a 


be international 


A NEW GAS TURBINE TEST CODE has been 
issued by the British Standards a British 
manmens House, 2 Park St., London, W. 1. This code, 
B.S. 3135, a 32-page pamphlet, was saan under au- 
thority a the Mechanical Engineering Industry Stand- 
ards Committee and issued in 1959. Purpose is to define 
how performance guarantees made by turbine manufac- 
turers can be verified. Various sections are summarized 
here. 

Turbines covered by this code include: turbo-gener- 
ator sets, and, in principle and in combination with B.S. 
2009 (code for acceptance tests for turbo-type compres- 
sors and exhausters) and B.S. 599 (pump tests), to gas 
turbine-driven compressors including bled units or gas 
turbine-driven pumps tested as complete units. 

Turbine tvpes not included under this code are: those 
operating on gas but which employ only the expansion 
part of the cycle; airborne gas turbines; and turbines 
using solid fuel in the main Circuit. 

Permission by the British Standards Institution to 
review this standard is appreciated. 


Section 1 — General 

Guarantees covered relate to some or all of the fol- 
lowing: 
Output or capacity 
Heat or fuel consumption 
Speed regulation 
Emergency governor operation 
Handling characteristics—starting, ignition, accel- 
eration and acceptance of load 

6. Duration of tests 

7. Heat content of exhaust gases 

Definitions presented include: gas turbine, output, 
or erating conditions, dvnamometers, turbo-alternator, 
turbo-compressor, turbo- pump, bled gas turbine, total 
temperature and total pressure. 


viel wn 


Section 2 — Preparations for Tests 

Manufacturer and purchaser are to be given oppor- 
tunity to examine the plant to reach agreement that it 
is in suitable condition for conduct of acceptance tests. 
Matters for agreement between purchaser and contrac- 
tor before tests start are itemized. 


Section 3 — Instrumentation 

General requirements for instruments as well as 
necessary instrumentation and apparatus for conduct of 
tests are specified. 
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“yardstick” should 


a worthwhile project to be undertaken. 


Section 4 — Methods of Measurement 
This section covers measurement of the following: 
1. Fuel measurement: liquid, gaseous and solid 

Sensible heat 

Flow of air or gas 

Pressure 

‘Temperature 

Output: electrical and mechanical 

Power to auxiliaries 

Speed 
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Section 5 — Conduct of Tests 
Specific tests mentioned include: consumption and 
cutput; governor trials; handling trials; duration test. 


Section 6 — Evaluation and Reporting of Results 

In view of the sensitivity of gas turbine performance 
(output and heat consumption) to external operating 
conditions and to turbine inlet temperature, specific 
values of these conditions must be stated in guarantees 
and means to allow for variations (in the form of correc- 
tion curves or formulae) if not contained in the con- 
tract, agreed to before test. 

Allowance is made for pressure drops in ducts, etc., 
at inlet and outlet of the gas turbine that differ from 
those specified in guarantees or which relate solely to 
the test installation. This includes allowance for tem- 
porary flow measuring devices. 


In estimation of results a tolerance of + %2°% on 
absolute maximum temperature shall be allowed in ad- 
dition to all measuring tolerances. A tolerance of 0.1% 
shall be allowed on output for every 1% by which out- 
put at rated turbine inlet temperature varies from rated 
output. 


With a guarantee given in terms of fuel consumption, 
test result obtained shall be adjusted as follows: 


Reported Consumption — 
Aver. net calorific value (test) 
Test consumption x ——— 
Net calorific value lin contract) 





A report shall be prepared for formal recording of 
observed data for cach test or series of tests and com- 
puted results. It shall contain sufficient supporting in- 
formation to prove whether declared test objectives 
have or have not been attained. Only results establish- 
ing whether guarantees have been met need be reported. 
When strip-inspection after test is called for, the inspec- 
tion report shall be included in the test report. 


Powering an Electrical System Package 







A 250 -kw variable-frequency power system, built 
around the TRW-Ruston gas turbine engine, has been 
developed by the Tapco Group of Thompson Ramo 
Wooldridge for the Bureau of Ships, U.S.N. It is 
presently installed on board a minesweeper under con- 
struction in Sturgeon Bay, Wisconsin. 

The system will furnish a-c power over a frequency 
range of 10 cps to 60 cps. It consists essentially of the 
430-hp TRW-Ruston engine and special reduction 
gear, a variable-speed eddy-current coupling and a 250- 
kw generator, all mounted in line on a common sub- 
base. 


The Thompson-Ruston “TE” gas turbine is a single 
shaft, constant-speed engine that operates on a simple 
cycle. Pressure ratio is 3.5:1 and turbine inlet tempera- 
ture is 1470°F. An all-steel rotor comprising a centri- 
fugal compressor and 3-stage axial flow turbine is sup- 
ported between two sleeve bearings mounted in strong, 
rigid housings. 

Engine structure is developed around a central cylin- 
der which supports the inlet plenum and turbine stator 
frame at opposite ends and the reverse flow combus- 
tor to one side. All structural elements except the cast 
aluminum inlet plenum are fabricated weldments of 
heavy steel plate. This engine with its 50,000-hr life 
and rugged construction is well suited for this particular 
application. 

As used here, the engine terminates at the high-speed 
coupling and is modified to incorporate special sup- 
ports and a central structural section made entirely of 
stainless steel. A pedestal at the compressor end is the 
principal aligning support, with engine weight being 
carried by two centrally-located link supports which 
permit axial thermal expansion. 


A sheet metal air casing surrounds hot parts of the 


by Leo Cohen, project manager 
Thompson Ramo Wooldridge Inc. 


Heavy-duty gas turbine is prime 
mover for 250-kw variable-frequency 
power system. Design approach was 
toward a complete package with all 
components carefully integrated to 
produce a rugged, compact and ef- 
ficient plant. 


Prime mover for “package” 
is this 430-hp TRW-Ruston 


engine and distributes air drawn from the engine room 
over these parts. Air is provided by the self-cooling, 
double-walled eductor mounted on the bedplate at 
the engine’s exhaust end. Engine power is transmitted 
to the reduction gear through an oil-lubricated, self- 
aligning coupling comprising a stainless steel tube with 
nitrided alloy steel coupling elements at each end. 

The reduction gear has a speed ratio of 15:1 and 
drives all of the pad-mounted accessories for the sys- 
tem. The main drive gear comprises a 3-shaft com- 
pound planetary system with fixed planet carrier. Aux- 
iliaries are driven from the output shaft and are ar- 
ranged in two concentric arcs around the drive line on 
both sides of the housing. Fully-hardened alloy steel 
gears and anti-friction bearings are used throughout. 
The entire gear and bearing assembly is secured into 
the cast, stainless steel planet carrier which is doweled 
and bolted into the rugged, cast aluminum housing 
mounted on the bedplate. 

Two oil systems for the generator set have separate 
oil supplies and sea-water oil coolers. One system is 
shared by the engine and gear; the other by the eddy 
coupling and generator. Engine and gear supply is 
taken from a sump integral with the gear housing and 
is filtered and cooled before entering the gear box, en- 
gine bearings and servo controls. Oil supply to the eddy 
coupling and generator is taken from an external sump 
and cools the eddy coupling as well as lubricates the 
bearings in both units with filtered oil. 

Each of the four major components is fully pro- 
tected against either excessive oil or bearing tempera- 
ture and low lubrication pressure by a system of tem- 
perature and pressure switches. These act through hi- 
shock relays to shut down the engine in the event of a 
fault. In addition, provision for remote engine shut- 
down is made in event of overspeeding. 
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AiResearch turbine ready to start Boeing 707. 


Highlighting 





Production of over 9000 units 
speaks for itself! 

Here’s some data 

on the products responsible. 


“W hen someone says ‘It can’t be done’, someone 
else is doing it”. This is not only an old saying but Dr. 
von der Nuell, of AiResearch Div., The Garrett Corp., 
proved its truth back about 1947. ‘Two dozen gas tur- 
bine designers from around the country were gathered 
at a large table. Their spokesman made the statement 
that you couldn’t build an efficient small radial-inflow 
turbine. Dr. von der Nuell, next to speak, said “Tm 
sorry to disappoint you gentlemen, but here is one’. 
A small turbine of this type lay on the palm of his 
hand! 

Since those early days AiResearch has come a long 
way. All the pages of this magazine could not tell the 
story of the many gas turbine products of AiResearch, 
even briefly. Howey er, here are some highlights cover- 
ing only a few of the 9000 units produced by this build- 
er of small gas turbines. 


AiResearch’s Record 








AiResearch GTC 85 turbines. 


Starting the Big Ones 

One of the most popular products is the jet starting 
unit. Over 200 units (66% of the gas turbine power 
vehicles used to start engines on commercial jet air- 
craft) are being produced by The Garrett Corporation’s 
AiResearch Manufacturing Division of Los Angeles. 
The list of airline customers includes: Eastern, Qantas, 
KLM National, Braniff, Western, Pan American-Grace, 
Continental, Trans-World, American and Indonesian 
airlines. In addition, several European airlines have 
leased or purchased units for evaluation purposes. 

Experience gained in development of several thou- 
sand gas ecbinee for the U. S. Air Force’s MA-1A start- 
ing cart has enabled AiResearch to produce more relia- 
ble units and thus gain this enviable record. The baby 
turbines are mounted in carts, on tractors, or in such 
craft as the C-130 and the C-133 transports, or on KC- 








135 jet tankers as airborne auxliary power units. 

A Navy contract for 286 small gas turbine engines 
has been recently received by AiResearch. These are 
for fleet use in prov iding pneumatic starts for opera- 
tional Navy jets. The 130-lb per min air bleed units 
will be installed in both air-transportable pods and in 
enclosures mounted on Navy Hough tractors. These 
units will add to the 1500 AiResearch turbines already 
in Navy use. The first unit was developed in 1947 for 
the U. S. Navy P5Y flying boat. 


Power—Ground Support and Airborne 

Other AiResearch turbines power missile systems 
such as the Army’s Sergeant. Airborne turbines prov ide 
main propulsion for helicopters and also serve in the 
Gruman Gulfstream and other business aircraft. 

Currently in use for missile ground support are two 
AiResearch shaft power turbines. The GTG (gas tur- 
bine generator) 70-2 serves as a lightweight, portable 
electrical power source for Sergeant missile systems. Its 
output is available through a generator as 400-cycle 
a-c current some of which is rectified to a-c. In support 
of the Jupiter missile complex a GTG 250 produces 
100-kw, 60-cycle power. 

First use of AiResearch turbines as aircraft prime 
movers occurred in 1957 when McDonnell Aircraft Co. 
used three GTC 85-35 compressor turbines mounted in 
parallel on board their model 120 pressure jet helicop- 
ter. Compressed air from the turbines is ducted to pres- 
sure jet burners on the three rotor blade tips where fuel 
is injected. Resulting combustion gives the helicopter 
its propulsion. 

Turbine exhaust gases vented against rudders give the 
craft its directional control. Capable of flying on only 
two of the three engines the aerial jeep has a maximum 
speed of 139 mph and a 3000-fpm rate of climb. Tem- 
perature of the turbine bleed air, 350°F, provides a 
built-in de-icing system. 








Missile ground support 
power is supplied by GTG 70. 


In Grumman's Gulfstream executive transport a 
GTC 85 is installed with a 50-amp belt-driven genera- 
tor. Electric power starts the plane’s engines and pneu- 
matic power air conditions the cabin. Another execu- 
tive transport, the Cessna 620, carries a GTC 50 for 
air conditioning and pressurization. 

In 1954 a combination compressor and shaft power 
unit was developed. Called a GTCP 85, the unit sup- 
plies either pneumatic power or electrical power, or 
both simultaneously. Operating ranges of the GTCP 
85 are as follows: air flow output-110 to 140 Ib/min; air 
pressures from 100 to 110-in. Hg abs; and air tempera- 
tures-350°F to 450°F. Shaft power with no bleed air 
is 100-250 hp. With a simultaneous load of pneumatic 
and shaft power, an example of the output is 100 Ibs/ 
min. air flow, 108-in. Hg and 50 shp. Ambient tempera- 
ture ranges are from 65°F to 130°F. They start at alti- 
tudes from 0 to 30,000 ft and operate up to 50,000 ft. 
Weight range is from 260 to 325 Ib. Current applica- 
tions include the Martin P6M and ground support for 
commercial jet and turbo prop aircraft. 

An outgrowth of the GTCP unit (in 1956) was the 


All power requirements except main 
propulsion for the giant 

Douglas C-133 turboprop transport 
are supplied by two AiResearch 
GTU turbines aft of port wheel well. 
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Turbines supply propulsion and directional 
control for McDonnell helicopter. 


GTU (gas turbine universal). In addition to having 
dual capability of supplying pneumatic pewer and elec- 
trical power, it can take main-engine bleed air into its 
turbine section and allow the GTU’s compressor air to 
be circulated for aircraft air conditioning. Two GTU 
units are installed aft the left wheel well on the giant 
Douglas C-133 turbo-prop transport. All auxiliary pow- 
er requirements of the huge transport, whether on the 
ground or in the air, are satisfied by the two units. 
Smallest turbine produced by AiResearch is a 30-hp 
unit which weighs 45-Ib. It is the GTP 30. As a power 
drive for generators, alternators, liquid pumps and com- 
pressors the unit is being used on ground applications 
and aircraft. It operates at up to 20,000-ft altitudes. 
Latest combination unit and the largest to be de- 
veloped by AiResearch is the GTCP 105. It is current- 
lv being produced for ground support for the Convair 


Either pneumatic or 
electrical power or both are provided by 
this AiResearch unit. 
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B-58. The unit produces air flow up to 200 lb/min at 
75 psia or shaft power up to 850 hp. Two of the Gen- 
eral Electric J-79 main propulsion engines of the B-58 
can be started simultaneously in less than 30 seconds. 
This larger unit is also under production in pod form 
for use by the Navy for their newer aircraft. 


Versatility Breeds New Applications 

AiResearch gas turbines have many other uses than 
those mentioned. Here’s one of the most unusual ap- 
plications. ‘This same 850-hp air compressor unit known 
as the “105” took slightly more than two hours to sand 
blast a buried 6-in. petroleum pipe line three miles in 
length. 

The process, developed less than a year ago by the 
Klean Kote Co. of LaPorte, ‘Texas, is accomplished by 
a sand washing of the pipe walls. Sand under propulsion 
and suspended by the air stream produces pore penetra- 
tion followed by surface polishing. Mill scale, oil, para- 
fin, carbonates and rust are all removed. Klean Kote 
had previously used five diesel compressors to supply 
the air. Each diesel weighed 9000 Ib and produced less 
than 600 cfm of air. 

By contrast the AiResearch gas turbine weighed only 
365 Ib and with its trailer totaled 2500 Ib. Air produc- 
tion was in excess of 2400 cfm of free air. By using the 
gas turbine there was some 42,500 Ib less to haul around 
and about $40,000 saving of investment capital. 


And in Conclusion 

As mentioned, space does not permit more than hit- 
ting the highspots of AiResearch’s gas turbine activities. 
The Garrett Corporation with its AiResearch Division 
have grown into a big, strong team. Together, they are 
putting the small gas turbine across—over 9000 of them 
to date. 
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Installation drawing: Napier “Gazelle” free turbine. 


Napiers “GAZELLE” 
Goes Industrial 


Highly-developed aircraft gas 
turbine, swapping some power 

for greater service life, becomes very 
attractive power package for 
industrial use. 


N apices “Gazelle”, widely known as a sturdy small 
aircraft engine, is now being introduced as an industrial 
power package. It can, of course, be easily moved about, 
being small and light for its power output. 

Aircraft orders include a recent one from the Brit- 
ish Ministry of Aviation for 250 to be used in helicop- 
ters. In this service the “Gazelle” is rated 1450 hp. (1-hr 
rating) and 1650 hp, maximum emergency rating. In 
fact the “Gazelle” has been pulled up to 2000 horse- 
power for a short duration in Napier’s test facilities to 
show its stamina. Its fuel consumption is very good, 
0.67 Ib/hphr at 1450 hp. 


Industrial Ratings 

Industrial ratings shown in Table 1 have been 9 
rially reduced from the aircraft ratings mentioned. 
life of 5000 hours puts this engine in the bracket with 


INDUSTRIAL RATING OF GAZELLE 





Engine Max. Guar. Average 
Overhaul : T/C F/T Min. SFC 
Life, Hr Rating rpm rpm shp = Ib/shp-hr 
1000 Max. Power 18800 18000 1200 0.725 
Max. Continuous 18500 18000 1080 0.745 
5000 Max. Power 18300 18000 1000 0.755 


Max. Continuous 18000 18000 900 0.785 


"Maximum Power" rating is set at 10% above “Maximum 
Continuous" and is assumed to be required for a maximum 
use of one hour in 24 hours. 


other forms of power. If only two or three hours of op- 
eration a day is required, the continuous rating of 1080 
hp will give a life of 1000 hours or about one year. 

The chart shows ratings for industrial use at various 
ambient temperatures. Normal temperature is taken at 
59°F; temperatures below this give a higher rating. 


Design Features 

The power pack comprises a basic “Gazelle” engine 
with an axial intake and a swept-type jet pipe system. 
It can be flexibly mounted on a fabricated bed plate, 
suitable for transportation. The engine will operate 
equally well in the vertical or horizontal position or at 
any angle in between. Engine mounting points are on 
the main support plate and reduction gearbox. The 
complete unit is enclosed in a weather-proof casing. Air 
filters are installed in the casing walls. Also incorpo- 
rated is a control and instrument panel. 
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Napier’s industrial ‘‘Gazelle’’ performance at 
sea level. Ambient pressure: 14.7 Ib/sq in. abs. 


The oil system is an integral part of the power pack 
and includes an oil cooler and oil cooler fan. No other 
cooling systems are required. Suitable access will be 
provided for oil and fuel filter inspection and for gen- 


eral servicing. The engine is basically designed to op- 
erate on aviation-type fuels but will operate on diesel- 
type fuels. 

Electric starting is normally provided but alternative 
starting systems could be fitted. Automatic controls 
will be provided to suit the particular application, in- 
cluding governed output speed. Controls will include 
automatic compensation for variations in ambient con- 
ditions. The control panel will include sufficient instru- 
mentation to ensure a check on satisfactory operation 
of the engine. 

Either direction of rotation of output shaft can be 
provided at the normal output rpm range of 2500-3000 
rpm. Alternative output speeds can be arranged to suit 
customers requirements. Free power turbine design 
gives a smooth drive with flexibility of operation with 
high stalled torques and permits engagement of load 
without the necessity of a clutch. 


Suited for Industrial Use 

This information was given to the Consulting Editor 
by Mr. A. J. Penn, Director of Engineering, D. Napier 
& Son, Ltd. during one of his frequent trips to New 
York. Mr. Penn pointed out the very first “Gazelle” 
tested met all component high-efficiency requirements 
and that today, some years later, these efficiencies are 
even better. This gives the gas turbine definite reserve 
in power output. This, together with its rugged con- 
struction, makes the “Gazelle” ideal for industrial uses 
as well as aircraft applications. 


PYROPHORIC FUEL AFTERBURNING 
SYSTEM FOR SMALL TURBOJETS 






A means of greatly extending the speed and altitude 

limits of lightweight, inexpensive jet engines by 
combining them with pyrophoric fuel afterburning 
systems has been announced by Continental Av cation 
and Engineering Corporation and Sperry Gyroscope 
Company. Successful tests of unique automatic after- 
burner controls have enabled engineers safely to employ 
these pyrophoric fuels—a group of very fast- burning 
liquids which ignite on combination with air—in the 
afterburner of a standard jet engine. 
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Continental J69-T-33 
1700-Ib dry thrust turbojet 
with altitude augmenter 


Continental has developed the thrust augmentation 
scheme in conjuction with its J69 program. Control 
system was developed in Sperry’s aeronautical engine 
controls laboratories under contract to Continental. 
Use of the system is applicable to Continental’s J69 
target-missile engines which power the Ryan Q-2C 
Firebee pilotless drone. Firebees are used jointly by the 
Army, Navy and USAF primarily as a target in tests of 
the nation’s air and missile defenses. 
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GE’s 2-shaft, open-cycle, regenerative gas turbine rated 6600 
SHP at 80 deg F inlet air temp., 14-stage axial flow 
compressor, 6 combustion chambers, high-pressure turbine. 


FIRST STAGE BUCKET SECOND STAGE NOZZLE 





FIRST STAGE NOZZLE SECOND STAGE BUCKET 








COMBUSTION CAP AND LINER 


GTS JOHN SERGEANT proves effectiveness of... 


_ Gas Turbines for Ship Propulsion 


Burning residual fuel, 7500-hp GE 
gas turbine racks up 9000-hr, 128,- 
000-nautical mile sea duty with im- 
pressive performance record. 


G as Turbine Ship Jonn Serceanr with its installed 
7500-hp General Electric gas turbine has demon- 
strated an impressive record of achievement. Experi- 
ence shows: a total operating time of 9270 hours and a 
distance traveled of 128,346 nautical miles. Availability 
and reliability of the turbine plant were excellent. Op- 
erating engineers preferred the gas turbine to steam 
plants. Maneuverability of the ship with its gas turbine 
and controllable pitch propeller far excelled that of a 
conventionally-propelled single-screw ship. 


Why the Gas Turbine? 


Selection of the regenerative, open-cycle gas turbine 


drive promised the following improvements over con- 


by H. D. McLean, C. C. Tangerini 
and W. H. VanCott* 


The U. S. Maritime Administration's bold step to determine 
feasibility of gas turbine propulsion for large merchant ships 
has proven very successful in the Gas Turbine Ship, JOHN 
SERGEANT. This ship operated under charter by the United 
States Lines from 1956 until 1959. She was then returned to 
the National Defense Reserve Fleet. The ship was taken out 
of service because she was not equal to the competition with 


more modern vessels, larger and faster, and many extensive 
repairs, including cargo handling equipment were needed. The 


gas turbine has now been proven in marine propulsion service 
for large ships. The Maritime Administration is congratu- 
lated for this outstanding contribution to the marine field. 





ventional propulsion machinery: 

a. Easier operation 

b. Less maintenance 

c. Lower specific weight and volume 
1. Improved fuel economy 
. Lower installed cost 

Greater power flexibility 
. Quicker start 
1. Adaptability for full automation 
Reliability 
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‘Sea experiences with this ship are summarized from the paper 
“Report on gooo Hours Operation of Marine Propulsion Gas 
Turbine in the JOHN SERGEANT”, by the authors shown, 
presented at the Gas Turbine and Hydraulic Divisions Conference 
and Exhibit, ASME, Houston, Texas, March 6-9, 1960. 
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Operating Experience 
Fourteen round-trip voyages were made, principally 
to North European ports, under all conditions of seas 
and weather. During total operating time, the highest 
average shaft horsepower logged for a transatlantic pas- 
sage was 7260 and the lowest average shaft horsepower 
was 5021. A total of 61,258 bbl of low vanadium-type 
Bunker “C” fuel and 20,631 bbl of diesel fuel were 
burned in the gas turbine. It is estimated that the num- 
ber of turbine starts exceeded 1000. During the 9270 
operating hours the following repairs were accom- 
plished: 
a. Atomizing air compressor failed, dirt scored bear- 
ings. 
b. Rastoed 6 thermocouples in turbine exhaust 
system. 
c. Repaired starting turbine self-synchronizing 
clutch. 
d. Dirt scored No. 5 turbine bearing and thrust 
shoes, repaired on inspection. 
It should be noted that of the parts replaced and re- 
paired three items were directly chargeable to dirt in 
the lube system. 


Availability — Reliability 

Availability of the turbine, including controls and 
accessories, was 99.77. Actually, no loss of availability 
or stoppage was directly chargeable to the gas turbine 
responsible for a forced outage. All the turbine forced 
outages, causes and loss of availability, were as follows: 

a. Item “a” above. Detention—4.5 hr at sea. 

b. Item “b” above. Detention—14 hr. 

c. Faulty turbine exhaust temperature detector sig- 
naled excess temperature, tripped turbine. Caused 
by cracked output air tubing. Detention—5 min at 
sea. 

d. Control malfunction operated fuel oil transfer 
valve, resulting in a trip-out. Caused by an electri- 
cal short. Detention—2.5 hr at sea. 


Maintenance — Ship’s Force 

Fuel nozzles were cleaned once every round-trip 
voyage, about 700 hours. At no time were these actually 
in need of cleaning. 

Compressor and turbines were cleaned by water 
washing after each long sea passage. Major sea passages 
averaged 10-day duration. Washing of the compressor 
and turbines was a simple operation, taking less than 
three hours to complete. The compressor was washed 
while being cranked at 1400 rpm through spray heads 
permanently fitted in the inlet ducting. To wash the 
turbines, one fuel nozzle was removed and a hose in- 
serted in a combustion chamber. With the high- 
pressure turbine being turned by the cranking turbine 
and the low pressure turbine being turned by the jack- 
ing gear, both turbine rotors were washed until turbine 
drains ran clear water. 

Washing the compressor always removed dirt and 
salt deposits and restored it to design efficiency. Fuel 
additive deposits left in the turbines were water-soluble. 
Turbines were restored to design efficiency by water 
washing. 
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Combustor liner after 
9270-hr operation in the ship. 


On the maiden voyage some power loss was experi- 
enced through salt spray fouling of the compressor. 
Vestibules were added to the main air intakes to pre- 
vent induction of heavy salt spray under severe weather 
and ship-roll conditions. After this structural change, 
salt spray fouling ceased to be a problem. Fouling by 
salt during a 10-day passage was then negligible. 


Inspection Results 

The cross-section view of the gas turbine indicates 
the areas included in final inspection. 

Axial Flow Compressor—Prior to this inspection, 
and in keeping with normal operating procedures, com- 
pressor blading was water-washed. Blades showed very 
slight signs of erosion on forward faces, probably the 
result of various abrasives inducted with the inlet air. 

Slight mechanical damage was noted. One second- 
stage blade had a 1/32 in. dent on the leading edge; 
four ninth-stage blades showed 3/32 in. dents on lead- 
ing edges. Only indication of corrosion was light pit- 
ting near the base of the tenth-stage rotor blades. In- 
let guide vanes were covered with a light coat (0.003 
in. to 0,008 in.) of black scale and dirt. All other blades 
were found to be free of rubbing, corrosion, mechanical 
damage or deposits. 

Combustion System—The combustor was in near- 
perfect condition with no louver cracks, no distortion, 
and only a minor amount of galling at the liner dis- 
charge where it makes a slip fit with the transition 
piece. The cap was also in excellent condition with one 
small area of corrosion on the downstream edge of the 
cylindrical piece, and two weld cracks on the fuel 
nozzle bushing. Corrosion of both parts, although pres- 
ent, resulted in very little discernible loss of metal. 

First-Stage Nozzles—Detailed examination was made 
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First stage nezzie, view of trailing edges, 
after 9270-hr service in ship. 


on the upper half of this nozzle ring. No corrosive 
attack could be detected at any point on the partitions. 
This was emphasized by observation that original test 
impact probes on the partition leading edge was still 
sharp and showed no signs of deterioration. Also, trail- 
ing-edge thicknesses were all within the original toler- 
ance. There was no trailing-edge distortion but a total 
of 22 trailing edge cracks were found in 21 partitions, 
generally toward the outer diameter. Maximum num- 
ber of cracks in any partition was three, and the length 
did not exceed 0.375 in length. 


Second-Stage Nozzle—Second-stage nozzle __parti- 
tions were examined without removal from the turbine 
shell. They were in good condition with no evidence of 
mechanical damage or corrosion. 


Turbine Buckets—Liquid penetrant tests were per- 
formed on first-and second-stage buckets. They were 
free of cracks and still maintained their original cold 
clearance in the dovetail attachment at the turbine 
wheel. The dovetail attachment was clean, bright and 
free of cracking. 


Evaluation of Inspection 

Detailed examination and analysis of conditions of 
the gas turbine’s critical hot parts after 9270 hours 
showed no repairs or replacements were required. It is, 
therefore, possible to estimate a schedule of future 
maintenance for these critical parts as shown in 


Table 1. 


Auxiliary equipment of the unit such as the attached 
fuel, lube and cooling water pumps and governor sys- 
tem will require routine and normal maintenance com- 
parable to similar-type equipment found in conven- 
tional drives. A comparision between expected and ac- 
tual performance is shown in Table 2. 


TABLE | 


Expected Repairs on Critical Components of 


JOHN SERGEANT Gas Turbine 


4-Yr. Periodic Combustion 
Engine Survey & Ist stg. Ist stg. Liners 
Estimated Hours Nozle Buckets & Caps 
No. | Survey Minor 

20,000 Hours Repairs 0 Replace 
No. 2 Survey 

40,000 Hours Replace Note | Replace 
No. 3 Survey Minor 

60,000 Hours Repairs 0 Replace 
No. 4 Survey 

80,000 Hours Replace Note | Replace 
Note |—Replacement possible and dependent on condition found 


at time of survey. Replacement of buckets can be made 
in p'ace and without rotor removal. 


Note 2—During full 80,000-hr period no repairs should be re- 
quired on compressor blades, 2nd-stage turbine nozzle or 
2nd-stage buckets. 








TABLE 2 
Evaluation of Gas Turbine Unit Performance 
Expected Actual 

SHP (normal) 6000 6100 (approx.) 
Overload potential (SHP) 7500 in excess of 7500 
Ship's specific fuel 0.538 0.522 
Lube oil cons. nil 1.0 gal/day 
Ability to use 

vanadium residual fuel good excellent 
Availability high 99.7%, 
Maintenance low low 
Crew watch 2 2 
Overtime normal normal 
Response to controls excellent excellent 


Conclusions 

Service experience of the gas turbine in this ship has 
demonstrated its high adaptability and favorable poten- 
tial for a marine drive. Low-vanadium residual fuels are 
readily handled with an on-board fuel treatment system 
and availability of satisfactory residual fuels in several 
European bunkering ports has greatly broadened the 
operating range of gas turbine ships. 

The Joun Serceant has demonstrated the prac- 
ticability of operating a residual oil-burning gas turbine 
plant with two men per watch, even considering the 
unfavorable washing arrangements imposed by conver- 
sion compromises in this project. A fuel oil treatment 
system with improved arrangement and designed to be 
fully automatic would permit operation with one man 
per watch. A gas turbine ship could be operated with 
no engine room watch-standers by supplying prewashed 
and pretreated oil to the ship or by the use of the low- 
est grade distillate fuel that meets fuel oil specifications. 

Superior operating characteristics demonstrated by 
this installation and its potentiality of reducing crew 
costs indicates that, unless nuclear propulsion succeeds 
in displacing all large conventional marine drives, ap- 
plication of the marine combustion gas turbine has a 
very promising future. 
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Compare Whirlfire’s size with large diesel it’s replacing! 





“Whirlfice” HAULS ORE 


GM's GMT-305 gas turbine, installed by International 


Nickel in an 


istics well suited for 


A GMT-305 “Whirlfire” regenerative gas turbine is 
being installed in a truck used for hauling ore at The 
International Nickel Company of Canada, Limited’s 
open-pit mine in the Sudbury District of Ontario. 
This will mark the first time that an automotive gas 
turbine engine has been subjected to the rugged re- 
quirements of ore hauling. 


The 225-hp engine is the culmination of years of re- 
search and development first by the GM Research Lab- 
oratory and now the Allison Division. This multifuel 
engine has more than double the power of a comparable 
piston engine per unit volume and approximately 70% 
more power per pound. 


International Nickel, undertaking to field-test this 
outstanding engine, has long been interested in the 
potentials of the gas turbine for general commercial use. 
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ore truck, has 
rugged open-pit ore 


character- 
hauling. 


performance 


by F. L. Schwartz 


Inco research helped develop the heat-resistant nickel 
alloys which made possible the use of gas turbine en- 
gines in turboprop and turbojet aircraft. 


Tough Engine — Tough Test 

In many ways, this open pit mine should prove to be 
an ideal testing ground for this new engine. The crush- 
ing plant is located only about 1000 feet in a straight 
line from where the shovels are working on the pit 
floor. But to cover this distance with its 32-ton load, the 
turbine-powered truck will have to travel almost two 
grueling miles. The road winds upward at an 8% grade 
around the inside of the pit walls before reaching the 
surface. The gas turbine engine is built for this kind of 
performance. 

A gas turbine engine will deliver more usable horse- 
power than a reciprocating engine for the same installed 








horsepower. This is a direct result of the torque charac- 
teristics of the dual-shaft gas turbine engine that pro- 
duces a broad horsepower curve. This allows the turbine 
engine to be operated over a wide range of speeds with 
minimum loss of power. The piston engine with its 
narrow horsepower curve has difficulty retaining peak 
horsepower and delivering its rated capacity. Further- 
more, the gas turbine’s ability to maintain maximum 
horsepower over a broad output speed range make pos- 
sible the use of fewer speed changes in the transmission. 

The gas turbine engine is also ideally suited for the 
climate in the Sudbury District, where mercury often 
dips well below zero. The GMT-305 engine has been 
started, after extended cold soaking, at —45°F in about 
30 seconds. In fact, it can be started even at tempera- 
tures as low as —65°F. 


Nickel Helps Haul Nickel 

Approximately 30 pounds of nickel are used in the 
alloys in this prototype engine. Highest percentage of 
nickel-containing materials is utilized in hot-end com- 
ponents such as the turbine blades, turbine wheels, 
combustion chambers and nozzle vanes. The drum-type 
regenerator though operating at a lower temperature 
also relies heavily on nickel-containing alloys. 

In gasifier turbine and power turbine rotor assem- 
blies, nickel-containing alloys are used in the blades 
(GMR-235, a heat-resistant cast alloy of 63% nickel, 


15% chromium, and 6% molybdenum); wheels (16- 
25-6 alloy, a moderately heat-resistant nickel-chromium 
alloy forging with properties of high ductility and yield 
strength); shafts (AISI 4340, a nickel, chromium, 
molybdenum, high-strength heat-treated steel); and tur- 
bine bolts (Inconel X age-hardenable nickel-chromium 
alloy with high strength and low creep rate at tempera- 
tures up to 1500°F). 

Castings of SAE 60347, a heat-resistant iron base 
alloy of 10.5% nickel and 18% chromium, are used in 
the transition liner support, turbine casing, engine 
bulkhead and extensions, and the nozzle support and 
casing. 

Hastelloy X nickel-base sheet alloy which retains high 
strength at high temperatures, is employed in the com- 
bustion chambers and transition liners. The cross-over 
tube is made from wrought SAE 30347, a heat-resistant 
iron-basé alloy of 11% nickel. 


Whirlfire Versatility 

In addition to the gas turbine purchased by Inco, 
Allison Division, GM, is presently manufacturing pro- 
totype engines for use in a highway tractor, a 28-ft per- 
sonnel boat, an amphibious lighter, a military track-lay- 
ing vehicle, and an earthmoving tractor. Other possible 
turbine engine applications include locomotives, missile 
ground-handling equipment, minesweepers and stand- 
by stationary power plants. 


CUTAWAY: 225-hp GMT-305 “WHIRLFIRE” 


Transition Liner: Hastelloy X 






Gear Train: 
SAE 4340 


Shaft: SAE 4340 


Gasifier Turbine Casing: SAE 60347 
Drive Shaft: SAE 4340 


Pinion Gear: SAE 9310 


Reduction Output Gear: 
SAE $310 


Deflector: SAE 30347 


Turbine Blades: GMR 235 


Turbine Wheels: 16-25-6 Alloy 


Power Turbine Nozzle Housing: 
SAE 60347 
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Garrett's 30-hp 
turbo-generator set 

was shown turning out 
the “juice” at ASME 
Gas Turbine Show in 
Houston, Texas. 

This unique wheelbarrow 
set, made possible 

by the turbine’s light 
weight, is another 

of the various con- 
figurations built by 
AiResearch for auxiliary 
ground and airborne 
power. 
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PRODUCT NEWS 


Gas Turbine-Nuclear Plant 

Heat Transfer Reactor Experiment 
No. 3 (HTRE-3) has just 
completed more than 120 hours of 
successful operation on nuclear 
power. Consisting of a 

nuclear reactor in 

horizontal configuration, 

plus controls, shield and 

two modified General Electric 
J-47 turbojet engines, 

HTRE-3 is operated on the ground at 
the Atomic Energy Commission’s 
National Reactor Testing Station 
near Idaho Falls. Contractor is 

the U. S. Air Force and 

the Atomic Energy Commission. 
Built to obtain necessary data for the 
design and development of 
advanced power plants and to 
demonstrate sustained nuclear 
turbojet operation by 

direct air cycle. 
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Now You'll Know 
How Hot It Is... 

There’s a simple method for tem- 
perature detection and indication 
through 1100°F now available in 
the form of Temp-Plates, adhesive- 
backed temperature-indicating _ la- 
bels, manufactured by Pyrodyne, 
Inc. Calibrated to an accuracy of 
plus or minus 1%, the increments 
change from pastel to jet-black to 
give a positive, irreversible record of 
heat exposure. From s5o00°F to 
1100°F in 50-deg. steps, the indica- 
tors are ceramically isolated on 
stainless steel foil plates: from 100° 
F to 500°F, the plates are offered 
in plastic casing. Highly flexible and 
immune to most ambient condi- 
tions Temp-Plates will adhere until 
intentionally removed. They're de- 
signed for detection of hazardous 
excess temperatures . Temp- 
Plates provide a safeguard for equip- 
ment and personnel by pointing up 
over-heat conditions on brakes, en- 
gines, exhaust manifolds, rocket en- 
gine housings, heat exchangers, nose 
cones and other critical areas. 
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Pickled Turbines 
Ultrasonically Cleaned! 

An ultrasonic pickling unit now 
cleans gas turbine engine parts in 
half a minute at Lycoming Division 
of Avco Corporation. Formerly, this 
cleaning step required 1'2-hr of 


soaking! Ultrasonically energized 
hot acid removes oxides, scale, flux 
and other contaminants from intri- 
cate castings, weldments and sub- 
assemblies. Designed by Lycoming, 
the double-boiler pickling installa- 
tion uses equipment built by Bran- 
son Ultrasonic Corporation to pro- 
vide cavitation in the pickling brine. 
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Investment Castings 
Meet Special Problems 

Investment casting is proving to 
be a vital design and fabrication tool 
for the gas turbine industry. Cur- 
rently, Mono-Shell, a process of 
investment casting pioneered by 
Misco Precision Casting Company, 
is being used in the production of 
gas turbines . . . air-foils . . . struc- 
tural and accessory elements. Mono- 
Shell combines with Double-V 
(vacuum-melt, vacuum-cast) to in- 
crease design latitude and physical 
properties on turbine wheels, im- 
proving quality of parts . . . giving 
longer life. Excellent surface qualli- 
ty, it is reported, is being achieved 
with a wide selection of alloys, thin- 
ner sections sizes, minimum fin- 
ishing requirements, metallurgical 
soundness and lower costs. 
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Hamilton Standard’s Starter . . . 
Hamilton Standard Division of 
United Aircraft has developed a 
new line of lightweight turbine en- 
gine starter systems which they 
claim will increase operational flexi- 
bility of both military and commer- 
cial jet aircraft. H-S’s new starter 
line is designed to operate from 
standard high or low-pressure 
ground carts .. . from ground or air- 
borne hich-pressure bo'tles . . . from 
air cross-bled from other engines or 
multi-engined aircraft. It developes 
the horsepower required to start any 
turbine engine in the soo-shp to 

30,000-lb thrust range. 
21 


New Alloy 
Encases Rockets 

Universal-Cyclops Steel Corpora- 
tion has announced the availability 
of a new ultra high strength steel 
for the aerospace industry. This new 
steel, Unimach UCX2, was devel- 
oped specifically for high perform- 
ance rocket motor cases for missiles. 
It is a modification of AISI 4100- 
series-type steel through the addi- 
tional of cobalt as an alloying ele- 
ment. 

Unimach UCXz2 has proved high- 
ly reliable for production of full- 
sized rocket motor cases at yield 
strength levels of 225,000-psi to 
235,000-psi. When properly temper- 
ed to above strength levels, the new 
alloy shows essentially no suscepti- 
bility to notch sensitivity, one of 
the prime problems in the produc- 
tion of rocket motor cases. It has 
excellent forming characteristics and 
good weldability, permitting the 
easy fabrication of these difficult 
parts. Experience to date with the 
alloy in fabrication of high perform- 
ance cases indicates production 


costs may be considerably reduced 
through the use of this alloy, ac- 
cording to C. C. English, Manager 
of High Temperature Metal Sales. 
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Breadbox-Sized Turbine 
Powers Speedboat 

Williams Research Corp. says 
their new 75-hp turbine is “about 
the size of a breadbox” including 
the heat-exchanger. Weight? Ap- 
proximately only one Ib per hp. It’s 
a first for Sam Williams—the first 
low-cost, lightweight, economical re- 
generative-type low-hp gas turbine. 
Application possibilities for it are 
seen in automotive, aviation and 
marine fields. It’s been 15-months 
testing on Detroit River, the result 
of a 4-yr research by the Williams 
group. 

23 
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Schellens-True 
Corp. 


The Schellens-True organization is 
devoted exclusively to the manufac- 
ture of turbine blades, wheels, vanes 
and nozzles of all types, machined 
from a wide variety of alloys and 
materials. We have developed entirely 
special automatic blade and wheel 
machining equipment available no- 
where else. Creative engineering, pre- 
cision manufacturing and rigid quality 
control assure a reliable product at 
a minimum cost. 


May we quote on your requirements? 


SCHELLENS-TRUE CORP. 


Ivoryton Connecticut 
IsTse 
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VIBRATION DAMPING (2,916,258) 9 
CLAIMS Robert V. Klint, Vischers 
Ferry N. Y., assignor to General Electric 
Company, a corporation of New York. 
Dampens blade vibration through utiliza- 
tion of blading which represents an un- 
tuned system. 


COMPRESSOR AND TURBINE 
BLADES (2,917,274) 9 CLAIMS Ivor 
Macaulay Davidson, Farnborough, Eng- 
land, assignor to Power Jets (Research 
and Development) Limited, London, 
England, a company of Great Britain. 
Objective is to reduce tendency of blades 
to vibrate and also permit lighter con- 
struction. 


DAMPING TURBINE BUCKETS 
(2,916,257) 2 CLAIMS William Poell- 
mitz and Robert V. Klint, Schenectady, 
N. Y., assignors to General Electric Com- 
pany. One objective of the invention is 
to provide a turbine bucket assembly 
which utilizes frictional forces to achieve 
damping. 








GAS TURBINE (2,924,937) 8 CLAIMS 
Heinrich Leibach, Munich, Germany, as- 
signor to BMW Treibwerkbau Gesell- 
schaft mit beschraenkter Haftung. An 
improved combustion chamber efficiency 
is realized by intimate turbulence or vor- 
ticity of combustion air with fuel accom- 
panied by intensive cooling of combus- 
tion chamber walls. Compressor rotor 
(3) and turbine rotor (4) are arranged at 
the end of shaft (2). Fuel injection or 
atomizer disk (5) is located between com- 
pressor and turbine rotors. Annular com- 
bustor chamber (6) surrounds compressor 
and turbine disks in such manner that 
disk (5) rotates in an annular-shaped gap 
(7) of the combustion chamber. Air from 
the compressor discharges into space (8). 
It flows into space (11) through the 
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By J. W. Sawyer 





AIR-DIRECTING VANE STRUC- 
TURE FOR FLUID FUEL COM- 
BUSTOR (2,916,878) 9 CLAIMS Har- 
rison L. Wirt, Schenectady, N. Y., as- 
signor to General Electric Company, a 
corporation of New York. 


FUEL FEED AND POWER CON- 
TROL SYSTEM FOR GAS TURBINE 
ENGINES (2,924,070) 8 CLAIMS 
James M. Eastman, South Bend, Ind., 
assignor to Bendix Aviation Corporation, 
South Bend, Ind., a corporation of Dela- 
ware. 


CYLINDRICAL FURNACES (2,915,- 
877) 5 CLAIMS Robert Francis Darling, 
Monkseaton, England, assignor to The 
Parsons and Marine Engineering Turbine 
Research and Development Association, 
Wallsend, England. This invention re- 
lates to cylindrical furnaces. with refrac- 
tory bricks and provides improved con- 
struction which permits substantial 


expansion and contraction on heating 
and cooling. 
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hollow buckets (9). Air flows from spaces 
(8) and (11) through slots (12) along the 
periphery of the inner combustion cham- 
ber wall into combustion chamber (6) 
symmetrically to the injection or atomtiza- 
tion plane (13). Slots (12) extend at an 
incline to plane (13) so that two eddying 
currents (16) and (16’) are formed which 
rotate opposite to each other. Secondary 
eddying currents are generated by air 
from slots (14) which enters in a direc- 
tion opposite the fuel spray. (Editors 
Note: This turbine has a number of fea- 
tures similar to the BMW (Bravarian 
Motor Works) Model 6002 75HP unit 
for which the General Electric Company 
is currently negotiating a license for man- 
ufacture and sale) 








SEGMENTED STATOR RING AS- 
SEMBLY (2,917,276) 5 CLAIMS Nich- 
olas Klompas, North York Township, 
and Joseph Thompson Purvis, Etobicoke 
Township, Ontario, Canada, assignors to 
Orenda Engines Ltd., Malton, Ontario, 
Canada. A stator blade assembly is de- 
scribed which (a) permits installation be- 
tween fully assembled rotor stages; and 
(b) may be easily assembled and disas- 
sembled for servicing without removal of 
a turbine rotor. Rotor stages (14 and 15) 
are secured by bolts (16). Stator blades 
(18) are attached to outer shroud ring 
(19) and to inner shroud ring (20). Outer 
and inner shroud rings (19 and 20) are 
divided into short sections and connected 
together by five stator blades (18). The 
stator ring assembly is an annulus form- 
ed by these segments placed end-to-end 
around the axis of engine. 





VANE POSITIONING DEVICE (2,- 
923,459) 6 CLAIMS John E. Taylor, 
East Cleveland, Ohio, assignor to 
Thompson Ramo Wooldrige Inc. Stator 
vane (18) is supported on mounting ring 
(17) by stud bolt (19). Stud and vane 
unit is held in position by nut (24) which 
is in contact with washer (23). Vane can 
be pivoted about stud (19) by an actuator 
mechanism acting on lug (27) which ex- 
tends through slot (28). 


GAS TURBINE POWER PLANT 
SYSTEM (2,918,790) 10 CLAIMS Jac- 
ques J. Schoch, Washington, D. C., as- 
signor to Grovar, Incorporated, Washing- 
ton D. C., a corporation of Delaware. 


FLAMEHOLDER (2,918,794) 12 
CLAIMS Richard C. Hurd, Manchester, 
Conn., assignor to United Aircraft Cor- 
poration, East Hartford, Conn., a cor- 
poration of Delaware. 


VARIABLE THRUST GAS TURBINE 
ENGINE (2,921,434) 7 CLAIMS Peter 
Ralph Spadaro, Prairie Village, and Paul 
C. Holden, Mission, Kans., assignors, by 
mesne assignments, to the United States 
of America as represented by the Secre- 
tary of the Air Force. 


TURBINE ROTOR (2,921,769) 19 
CLAIMS Fredric Flader, Kenmore, 





N. Y., assignor to Pecrless Turbine Cor- 


cation, Wimiaatea, Dal. 
MEANS FOR COOLING THE PERI- eS ve 


PHERAL RIM OF A CENTRIPETAL 
TURBINE WHEEL (2,919,103) 3 
CLAIMS Helmut R. Schelp, Pacific 
Palisades, Calif., assignor to The Garrctt 
Corporation, Los Angeles, Calif., a cor- 
poration of California. 


COAXIAL COMBUSTION PROD- 
UCTS GENERATOR AND TURBINE 
(2,922,278) 4 CLAIMS Joseph Szydlow- 
ski, Usine Turbomeca, Bordes, France. 


(Continued on page 41) 





Delavan 
specialists so/ve 


JET-AGE 


@ Exacting fuel injection performance 


PROBLEMS is especially critical in aircraft, mis- 
siles, helicopters and APU air-ground 


installations. Delavan specialists have developed injectors that perform 
within the most demanding tolerances in high and low temperature 
environments as well as handle corrosive and abrasive fuels. 

@ When you are considering a new or difficult fuel injection application 
be sure to consult with us. A Delavan designed and manufactured injector 
may well reduce costs, save you valuable time or improve the performance 
of your equipment. 

@ Delavan can bring a fund of developmental experience and manufac- 
turing know-how to your fuel injection problems . . . know-how that is 
unparalleled in the industry. Delavan is the world’s largest manufacturer 
devoted to the design and manufacture of fuel injectors and spray nozzles. 
@ If an exacting fuel injector for gas turbines is needed . . . so is Delavan. 
For information write: 


DELAVAN 


Manufactiring Company 


WEST DES MOINES + IOWA 
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“Six Facts You 
Should Know .. .” 

That’s the title of a new folder 
from GE. Facts they're talking 
about have to do with the GE-2 
Turboshaft and GE-4 Turboprop. 
Includes performance data . . . and 
exploded drawing illustrating ease 
of maintenance. This last one’s an 
eye-opener! 
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Dual Torque-Locking 
Positioning Device 

Here’s a new 12-page pamphlet 
(based on an ASME paper by Johan 
Lund and W. E. Mulholland of 
Formsprag Company) that  illus- 
trates Rev-Lok, a dual torque-lock- 
ing and positioning device. Form- 
sprag Company’s clutches are 
known the world over for their 
ability to perform unusual jobs as 
well as ordinary everyday assign- 
ments. 
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Ultra High-Temp Alloy 
“W-545 Vacuum-Melted High 
Temperature Alloy” is the title of 
a new brochure from Westinghouse 
Electric Corporation. This 12-page 
technical data booklet is complete 
with photomicrographs showing 
structures of the material as well as 
tables and graphs illustrating the 
material’s properties. In addition to 
general information on applications, 
other sections of technical data in- 
clude metallurgical characteristics, 
physical properties, mechanical 
properties, creep and creep-rupture 
properties . . . availability and mate- 
rial processing of W-545 alloy. Wes- 
tinghouse’s new alloy is precipita- 
tion hardened . . . and was devel- 
oped primarily to meet the need for 
improved gas turbine discs (one of 
the most critical components of jet 
engines). It has exceptionally high 
creep strength combined with good 
ductility and excellent oxidation in 
the temperature range of 1000 to 
1350°F—range in which gas turbine 
discs operate. Be sure to get a per- 
sonal copy of this new brochure. 
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PRODUCT & TECHNICAL FILE 


Got A Forging Problem? 

Here’s a 44-page brochure (copi- 
ously illustrated) from Cameron 
Iron Works that presents their fa- 
cilities, their techniques and typical 
forgings produced by them. We 
quote from Cameron’s brochure: 
“So far as is known, no other plant 
in the world today is producing 
steel forgings quite like ours. We 
are confident that there are—per- 
haps in your own plant—many ap- 
plications of these developments 
which will result in a better product 
at a lower price when produced by 


Cameron.” 
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Old Timers In 
A New Industry 

Thompson Ramo Wooldridge 
have an interesting new booklet de- 
scribing “Unusual Results With 
Unusual Metals By Unusual Meth- 
ods.” Quite an unusual title, what? 
You'll also find other TRW activi- 
ties in the gas turbine field covered 
in their new booklet. 
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New Filter Offers 
Exceptional Features 

Purolator Products new folder on 
their Pressure Lock Filter Element 
describes a new lightweight-type 
filter for hydraulic and pneumatic 
systems that is claimed to be free of 
“built-in” contaminants. Folder has 
all the details on end caps, center 
tube and filter medium which are 
mechanically sealed by Purolator 
under high pressure. This securely 
locks the filter element in the par- 
ent metal of the end caps to form 
a leak-proof seal. Purolator claims 
this process eliminates the contami- 
nation resulting from oxidation 
products and flux normally encoun- 
tered in conventional joining proc- 
esses. You'll find specifications 
covering rated flow capacities of 
0.5, 3, 6, 12 and 24 gpm... . plus 
details on degree of filtration, tem- 
perature range, construction mate- 
rials and fluids. 
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Feather-Weight Contro! 

Bendix Products Division has a 
new folder out on control systems. 
Includes characteristics and a de- 
scription of the typical controls be- 
ing used today in the two basic 
applications for small gas turbines: 
(1) aircraft engines and (2) indus- 
trial, ground vehicle and marine 
requirements. It’s a folder that 
should be in your file. 
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Hi-Speed Compressor 
From Solar... 

Solar’s new centrifugal gas tur- 
bine-compressor is described in a 
new Solar folder just off the press. 
It’s unique in that it is designed to 
operate at gas turbine speeds. Page 
of performance curves . . . complete 
data on this compressor which was 
especially designed for the natural 
gas industry. 
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Flexible Coupling Catalog 
From Thomas .. .« 

Thomas Flexible Coupling Com- 
pany’s new catalog has page after 
page of couplings . . . installations 
. . . diagrams and tables for each 
type of coupling. There’s a page de- 
voted to dynamic balancing, anoth- 
er to bore and keyway standards. 
Includes Thomas’ latest miniature 
couplings as well as the extra high 
speed series, If couplings are your 
particular design problem, better 
get a copy of this new catalog. 
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Modern Power For 
Modern Equipment 

What’s doing at GM? Well, 
here’s a new folder showing the 
many applications of the Allison 
GMT 305, 225-hp gas turbines. 
Folder includes sections on perform- 
ance .. . size and weight . . . lists 
various fuels used. Doe:n’t pull any 
punches, either. “Fuel economy of 
the Whirlfire is competitive with 
piston engines . . . turbine power has 
higher performance, is lighter and 
smoother than diesel, gasoline or 
steam power.” Quote unquote! 
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ROTOR CONSTRUCTION — FOR | 
COMPRESSORS AND TURBINES | 
(2,916,256) 13 CLAIMS Richard D. 
Welch, Manchester, Conn., assignor to 
United Aircraft Corp., East Hartford, 
Conn. In the past, multistage rotors 
having several discs, each with its blades, 
have been clamped together with a cen- 
tral thru-bolt or by a ring of axial thru- 
bolts. Disc flanges were generally thick 











enough to enclose the bolts fully. This 
invention reduces engine weight by pro- | 
viding spacers (6) which interlock with | 
discs (2). Shaft (14), driven by a turbine, | 
is attached to disc (2) which has a seal 
member (16). Disc (2) is connected to 
spacer (6). Suitable means are provided 
for locking up discs (2) and spacers (6) 
to transmit torque and also to prevent | 
relative motion between these elements. 


FUEL CONTROL FOR A _ SPLIT 
TURBINE TYPE POWER PLANT | 
(2,923,128) 3 CLAIMS William E. 
Fortmann, Farmington, Conn., assignor 
to United Aircraft Corporation, East 
Hartford, Conn., a corporation of Dela- | 
ware. 


REGENERATORS (2,925,254) | 
14 CLAIMS Heinrich Ludolf Ritz, New- | 
castle upon Tyne, England, assignor to | 
C. A. Parsons & Company, Limited, | 
Newcastle upon Tyne, England. 
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@ Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and more than a decade in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams ... The CAE record of achievement is one of which 
many a larger company might be proud. Inquiries are invited 
from those having propulsion problems, on the ground, on 
the water, in the air. 


GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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TECHNICAL 8 BRIEFS 


Operating Experience of Nimonic 80A First-Stage Buckets in Natural- 
Gas-Burning Turbines by G. R. Heckman and A. W. Herbenar, Man- 
ager, Materials Engineering, Gas Turbine Department, General 
Electric Company, Schenectady, N. Y. (No. 60-GTP-8, ASME, Gas 
Turbine Power Division Conference, Houston, Tex., March 6-9, 1960) 


As a result of critical material shortage during the Korean con- 
flict, Nimonic 80A was substituted for S-816 in first-stage buckets 
for 5000-hp machines. Original evaluations of long-time perform 
ance indicated adequate strength. However, premature failures 
occurred in 1956 after 15,000-20,000-hr operation. These failures 
were discussed in ASME paper (sgoGTP-19) by Carameros, 
Mathews, and Moyer. This paper presents the results of intensive 
investigations which followed which not only revealed basic causes 
of these failures, but determined corrective measures required for 
more reliable performance of this material now in service. Current 
design dictates use of a higher strength M-252 alloy with proven 
stability through long service periods. 


High Temperature Pneumatic Actuators by W. J. Koerner, Project 
Engineer, The Marquardr Corp. (No. 107U, SAE National Aero- 
nautic Meeting, Los Angeles, Oct. 5-9, 1959) 


This paper first shows advantages of pneumatic actuation sys- 
tems. The Marquardt nutating-disc air motor passed satisfactory 
test which included 2 hours at 1600°F. Fig. 4 in the paper is re- 
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produced as it points out materials available which apply to the 
Marquardt air motor and also many hot parts of gas turbines for 
temperatures up to 2800°F’. This air motor is well suited to oper 
ating gas turbine controls among other uses. 


Compressor Stall, Surge and System Response. This Symposium was 
arranged by a committee consisting of W. SG. Cornell (Chairman), 
Turbomachinery Committee, Gas Turbine Power Division; J. L. Dus- 
sourd, Fluid Mechanics Committee, Hydraulic Division; and W. A. 
Snow, Compressor Committee, Hydraulic Division. 


This symposium was held on March 7, 1960 in Houston, Texas 
at the Joint Conference of the Gas Turbine Power and Hydraulic 
Divisions of The American Society of Mechanical Engineers. An 
excellent summary of this symposium has been published and is 
available at ASME Headquarters, 29 West 39th Street, New 
York. 

The symposium consisted of a general lecture followed by ten 
presentations on topics of phenomenology, prediction and control 
of compressor stall. The purpose of the symposium was to afford 
an opportunity for exchange of information among workers in the 
areas of research, design, development and application of axial 
and centrifugal compressors. Emphasis was laid on overall rather 
than detailed aspects of the problem, considered from both the 
theoretical and applied viewpoints. 
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Operation and Maintenance of Remotely Controlled Gas Turbine 
Units by R. C. Hill, R. H. Hubbel and M. L. Krapp, Trans-Arabian 
Pipe Line Company, Beirut, Lebanon. (No. 60-GTP-14, ASME, Gas 
Turbine Power Division Conference, Houston, Tex., March 6-9, 1960) 


Trans-Arabian Pipe Line Company and the Arabian American 
Oil Company have installed a group of portable auxiliary pump 
ing units at intermediate locations on the crude-oil pipeline across 
Arabia to the Mediterranean. Units are powered by 5000-hp Gen- 
cral Electric gas turbines burning crude oil for fuel and are con- 
trolled by radio from upstream pump stations. Operating experi 
ence between 1957 and September, 195g, indicates that the de- 
sign promise of 80% operating factor was conservative. 

Intensive effort has been applied to overcome mechanical faults, 
crude-oil combustion problems, and control instability. Major 
problems are discussed in detail with description of the methods 
and facilities used to reduce the effect in operating reliability and 
maintenance expense. 

The paper briefly discusses development work now in progress 
which is expected to smooth out seasonal capacity fluctuations 
and possibly result in a substantial increase over design rating. 
Since much development work is still in progress, it is the intent 
of this paper to review operation of these pumping units to date. 
It is intended that a subsequent paper will report in more detail 
the operating expericnce as a result of the work now being done. 


Considerations for Gas Turbines and Their Initial Operating Experi- 
ences at El Convento by O. H. Pfersdorff, Assistant Production Man- 
ager, La Electricidad de Caracas, Caracus, Venezuela. (No. 60- 
GTP-4, ASME, Gas Turbine Power Division Conference, Houston, 
Tex., March 6-9, 1960) 


This paper describes the peaking turbines, one a 2-shaft ma- 
chine built by Brown Boveri and the second a one-shaft unit 
built by General Electric, each rated 20,000 to 21,500 kw. A 
rather detailed description is given of each unit together with 
principal troubles encountered. It points out how the high noise 
level was objectionable but has been corrected and is now “‘very 
satisfactory”. The Brown Boveri unit was first started February, 
1958 and the General Electric unit on March, 1959 which, the 
author pointed out, is too short a time to give any useful oper 
ating and maintenance data. 


Gas-Turbine-Exhaust Heat-Recovery Cycle by G. L. Morris, Brown 
and Root, Inc., Houston, Texas (No. 60-GTP-9, ASME, Gas Turbine 
Power Division Conference, Houston, Tex., March 6-9, 1960) 


This paper is based on an operating industrial installation that 

the author’s company has engineered and constructed. It presents 
various studies made by the engineers to arrive at the best all- 

around solution, based on installed cost, ease of operation, sim- 
plicity, and over-all cycle thermal efficiency. Major elements of 
the installation are as follows: (1) Two 7500-hp simple-cycle gas 
turbines for driving process equipment; (2) two 30,000 lb/hr 
watertube, two-drum, pressurized recovery boilers complete with a 
stack-type economizer for heating feedwater for the recovery boil- 
er and power boiler plus a separate economizer for process feed- 
water heating; (3) Two 40,000 lb/hr watertube, two-drum, 
balanced-draft power boilers capable of using either air or turbine 
exhaust gas for combustion air. 

The author’s conclusion stated the following: “It is the design 
engineers’ additional responsibility (among other things) to keep 
current with the recent development of new equipment and tech- 
niques and not fall into the habit of being a so-called ‘bookshelf 
engineer’. Previously-designed plants should be used only as a 
guide in making decisions for new installation and even then this 
information should be weighed carefully.” 








The Economies of a 22,000-kw Peaking Gas Turbine by J. O. 
Stephens, Manager, Industrial Gas Turbine Engineering and B. L. 
Lloyd, Manager, Project Section, Electric Utility Eng., Westing- 
house Electric Corporation, Lester, Penna. (Paper presented at the 
American Power Conference, Chicago, Ill., March 29 thru April | 
1960) 

The authors have performed an economic evaluation of the in- 
tergration of 22,000-kw gas turbines into the expansion program 
of a specific model system. The study outlined shows that the 
model system can effectively and economically use gas turbine 
capacity as compared to expansion by base-load steam units. This 
is the first point that should be established. The study can be ex- 
panded to determine optimum number, size, timing, and location 
of gas turbine blocks. Papers of this type are very helpful in show- 
ing how the gas turbine can not only compete with steam but 
improve the overall cycle efficiency and cost. 


Gas-Steam Power Generation by P. F. Martinuzzi, Professor of Me- 
chanical Engineering, Stevens Institute of Technology, Hoboken 
N. J. (No. 60-GTP-6, ASME, Gas Turbine Power Division Confer 
ence, Houston, Tex., March 6-9, 1960) 

This paper should not be passed over lightly. Dr. Martinuzzi, 
has for many years had a keen insight towards the future of the 
gas turbine. Here he points out that efficiency of a gas turbine 
plant with exhaust-heated boiler and steam turbine using a re- 
cuperator. As temperatures increase into the gas turbines, efficien 
cies in both cases go up. It’s only limitation, according to the 
author, is the practical sizes that gas turbines can be built to burn 
gas or oil. 
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Three Years’ Operating Experience With 7500-kw Gas Turbine Plants 
in Belgian Steelworks by E. Agquet, Sales Manager, and J. von Salis, 
Sales and Application Engineer, Sulzer Brothers Limited, Turbo De- 
partment, Winterthur, Switzerland. (No. 60 GTP-3, ASME, Gas Tur 
bine Power Division Conference, Houston Tex., March 6-9, 1960) 

The paper’s conclusion speaks for itself. Italicized portions were 
inserted by the editor. 

“This description of three industrial gas-turbine sets installed 
in steel plants shows that this type of machine has firmly cs- 
tablished itself for this application. Power output and efficiency 
have in all cases surpassed calculated guaranteed values and the 
favorable operating experience as well as rapid and trouble-free 
starting up after erection on site prove that present-day stationary 
gas turbines can fully satisfy industrial requirements. Maintenance 
costs are extremely low, practically no parts requiring replacement 
and maintenance work being negligible. Thanks to these qualities, 
these machines are becoming a decisive factor in the production of 
electric energy and blast-furnace air in the modern steel industry.” 


Experiences with Gas Turbines in French Power Stations by P. Cham 
badal, Head, Thermal Research Department, Electricite de France 
Paris, France. (No. 60-GTP-1, ASME, Gas Turbine Power Division 
Conference, Houston, Tex., March 6-9, 1960) 

“In 1953 and 1954 Electricite de France, France’s national 
clectricity supply company, ordered five gas turbines of about 
6000-kw power output for peak-load generation. All are intention 
ally of different designs, main purpose of the program being a 
technical and economical comparison of many possible solutions. 

(Continued on page 44) 
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Two ELEMENT 
SPEED SENSITIVE 
SWITCHES 


The Synchro-Start Models 
GH-2 and GS-2 governors 
contain two snap action 
switches to be used for 
opening or closing circuits 
at any RPM over 500. 
They contain sealed ball 
bearings, are adjustable 
while running and are en- 
cased in a splash proof housing. These two switch 
governors are supplied for the standard SAE 
tachometer drive or distributor take-off and for 
AND20005 engine pad mounting (GA Series). 
Other Synchro-Start governors are available 
with one and three switches with a variation 
of mountings. 


SYNCHRO-START PRODUCTS, INC. 


8151 NORTH RIDGEWAY AVENUE, SKOKIE, ILLINOIS 


Manufacturers of 
AUTOMATIC ENGINE CONTROLS + SPECIAL CONTROL PANELS 
SAFETY ALARM SETS « D.C. SOLENOIDS « HEAVY DUTY RELAYS 
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TECHNICAL BRIEFS ... 


Four of five sets are now in operation, and purpose of the paper 
is to give some information about the progress achieved”’. 

These five stations are: 

1. Cherbourg free-piston turbine plant started operation Oc- 
tober, 1955 and up until October 1, 1959 ran a total of 2549 hr. 
This plant now operates on heavy fuel oil except for starting. 
Light fuel used amounts to 8% of the total. This is the same 
procedure as at Saint-Dizier. The eight SIGMA gasifiers operate 
in parallel and supply a single g-stage Rateau reaction turbine 
which develops power for a maximum of 6900 kw. 

2. Saint-Dizier gas turbine plant started operation Sept., 1956 
and ran a total of 1932 hr up to Oct. 1, 1959. “During this 
period we experienced no mechanical trouble” which speaks well 
for the 6000-kw (8000-kw in winter) single-shaft peak-load Brown 
Boveri turbine. 

3. Tours free-piston turbine plant had its official tests in June, 
1959 producing a maximum of 5800 kw. This is similar to the 
Cherbourg plant except it has only six SIGMA gasifiers and, most 
important, a combustor has been added to raise exhaust tem- 
perature from the gasifier (824°F) up to 1200°F when it enters 
a 6-stage Rateau reaction turbine. This definitely increases power 
but reduces efficiency to 28.2% instead of the 34.5% for the 
Cherbourg plant. This Tours plant is basically very satisfactory for 
peak-load operation. 

4. Angers gas turbine plant was recently placed in service. The 
unit built by Societe Rateau has a 14-stage axial compressor driven 
by a 2-stage high-pressure turbine. The low-pressure power tur- 
bine also has two stages and is mechanically independent. This 
power turbine drives directly the 6000-kw synchronous condensers. 

5. Operation of the Saint-Dizier Brown Boveri turbine at 
1382°F has been so satisfactory “we have already undertaken as a 
project another gas turbine of the same design but this will be 
built in France. This new set will operate with the same gas tem- 
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perature of 1382°F and will burn the special heavy fuel without 
any treatment; it will be coupled to a synchronous condenser of 
21,000-kva reactive capacity and will be able to produce in winter 
a power output of about 20,000 kw. As in the case of the Saint- 
Dizier plant, this new gas turbine will be of the simple-cycle type, 
being designed for generation of peak-load energy.” 


Smoke Reduction in Residual-Fuel-Burning Gas-Turbine Combustion 
System by R. B. Schiefer and J. B. Gatzmeyer, Gas Turb'ne Depart- 
ment and N. R. Dibelius, General Engineering Laboratory, Genocral 
Electric Company, Schenectady, N. Y. (No. 60-GTP-7, ASME, Gas 
Turbine Power Div. Conference, Houston, Tex., March 6-9, 1960) 

Since gas turbine-electric locomotives must operate in areas 
where legislation limits smoke in exhaust gases to specified levels, 
a program was undertaken to develop a combustion system that 
would meet the requirements without compromising other per- 
formance criteria. This paper describes the physical and chemical 
nature of smoke, objective measurement of smoke, effect of oper- 
ating variables on smoking tendency, and finally the considerations 
which led to a combustion-chamber design which met the require- 
ments as evidenced by engine test results. 


The Behavior of Gas Turbine Combustion Chambers While Burning 
Different Fuels by C. Kind, Brown Boveri Corporation, Baden, 
Switzerland (No. 60-GTP-10, ASME, Gas Turbine Power Division 
Conference, Houston, Tex., March 6-9, 1960) 


In order to gain full benefit from versatility of the gas turbine 
it is desirable for combustion chambers to be designed to burn 
widely different fuels without modification. Large single com 
bustion chambers with vortex mixing appear to be very suitable. A 
primary conditions for this is that input of fuel should be appro- 
priately adapted to the air-flow conditions en which the design is 
based. 
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Distinguished names like these —the leaders of the industry — 

have set the pace for turbine development — and keeping pace with 
them is Western Gear with the precision gear drives that add to turbine 
efficiency. In the belief that we have produced more drives than any 
other manufacturer, Western Gear confidently offers the services 

of the field’s most experienced engineers — experts in design whose 
work is backed by unmatched manufacturing and testing facilities. 
Simplify your own drive problems by calling on Western Gear — 
decades of experience and hundreds of designs to draw on can save 
you both time and money. We guarantee a better, completely reliable 
drive in less time. Let us prove it—call on Western Gear now. 
Call or write Precision Products Division, P.O. Box 192, ; 
Lynwood, California. 
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Gas turbines show their breeding 


Brown Boveri gas turbines have the 
“solid” look of steam turbines. The 
casings are machined castings. The 
rotor shafts are large. Bearings and 
other parts are easily accessible. 
Each turbine has a single, rugged 
combustion chamber. 


This family resemblance comes nat- 
urally. Brown Boveri gas turbines 
were designed from the start for con- 
tinuous stationary service . . . in con- 
trast to lightweight units adapted 
from aircraft engine designs. 


The first large gas turbine-generator, 
a 4,000 kw unit, was built by Brown 


Boveri and installed in 1939. It is still 
operating. 

The world’s largest gas turbine gen- 
erating plant at Port Mann, Canada, 
is unattended! Its four 25mw Brown 
Boveri units are fully automatic and 
remote controlled. 

Overhaul of two Brown Boveri gas 
turbine sets at the Pertigalete Cement 
Works, Venezuela, showed a typical 
condition: after 15,000 operating 
hours, components were almost like 
new. No sign of wear. No repairs or 
parts changes required. 


Scores of Brown Boveri stationary 


snOW 
BOVER 


gas turbines totalling over 1,300,000 
kw installed capacity are driving gen- 
erators, compressors and blowers in 
nearly continuous trouble-free opera- 
tion—year after year. No other manu- 
facturer can match this experience. 


About Brown Boveri gas turbines: 
Sizes: 1,200 to 30,000 kw output. 
Single shaft sets for low initial cost. 
Double shaft, multi-stage units for 
lowest cost per kw and higher effi- 
ciency. Dual burners, quickly adapt- 
able to gas or liquid fuels. Stationary, 
semi-mobile or mobile mounts. Com- 
pletely automatic or remote controls. 


A Brown Boveri two-stage gas turbine. This turbine drives a 25 mw 
generator part of which is visible at the lower right corner of the 
photo. Starting time from cold to full load is less than 20 minutes. 


BROWN BOVERI Brown Boveri Corp., Dept. GT3, 19 Rector Street, New York 6, N. Y. Agents in 27 U. S. cities. 
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